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HUMAN ENGINEERING DIVISION
SPECIAL DEVICES CENTER
PORT WASHINGTON, NEW YORK

INTRODUCTION: This is one of a series of the Special Devices Center's Technical
Reports on Army tralning in marksmanship and gunnery. The present report
concerns itself with individual weapons. In order to provide an equitable
distribution of the work load among the field teams, "individual weapons"

have been tsken (somewhat srbitrarily) to include small arms, sulmachine guns,
machine guns, rocket and grenade launchers, recoilless rifles, and mortars.
Other technical reports in this series deal with training in Artillery and
Armor, Antiaircraft Artillery; and Guided Missiles.

PURPOSE: This is a survey,to determine where modifications in instructional
technlques and the development of training aids can improve training effective-
ness and permit the more economical and efficient use of training ammunitior.

A second phase of this work is already underway to seek means of implementing
the findings.

RESUIT S¢ Based on the observation of marksmanship training in the field and
in the classroom at The Infantry School, four infantry training divisions,
an armored training division, an airborne infamtry training division, and

a Marine Recruit Depot, the survey team found that where demonstration is
used as part of the training session, Army marksmanship training is in
accord with good training principles. Practical work sessions also merit
promise. The use of the "county fair" method was found to be effective

and to make the best use of instructor personnel.

Principal barriers to good training include dependence upon lecture and
extremely large classes. The physical environment is often not conducive
to good learning; e.g. sometimes public address equipment is missing or
there are distractions in tne immediate neighborhood. Too often, work
and fetigue details take precedence over scheduled training. Good
training aids, especially training films, are lacking and; where avail-
able, are not fully utilized. The attempt to motdvate the trainees is
often limited to punishment. All of these shortcomings are aggravated
by a shortage of qualified instructors and supervisory personnel,

RECOMMFENDATIONS:

A. Some of these problems are open to immediate attack:

1, Improve the physical enviromment in such respects as ventilation, etc,
2. Attention to reducing the turnover among instructor personnel,
3. Provide better training, supervision, and assistants for the staff
of instructors.
L, Wider usze of the "county fair" method of training,
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5. Make provision in schedules for necessary work and fatigue
details, so that they do not occur when a man is scheduled for

training,

B. A longer range program should investigate and specify the training aid
requirements in support of individual weapons marksmanship training.

1., Special attention to training films, television, and kinescope
recordings 1s recommended.

2. Research aimed at the modification of instructional methods and their
integration with trainming aids -whether existing,under development or
required,

)
Project Engineer

\

H. e« VOSS
Head, Training Applications Sectiom

Head, Prog Branch
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SECTION I
INTRODUCTIOK

The Problem

The purpose of this project was to survey the present status
of Army training alds, devices, and instructional procedures used
to teach gunnery and marksmanship in individual weapons. The
specific objective of the survey, as stated by the Task Order,
was "to determine by appropriate educational techniques where
training can be improved and expenditures of training ammunition
curtailed." The following definitions served as guides in the
conduct of the research:

1. "Gunnery and marksmanship' for the purposes of this
survey are taken to include the skills whereby a gun,
howitzer, mortar, arm, weapon, missile or launcher is
charged or loaded, and laid or directed, and the tra-
Jectory and strike directed and observed; including
all skills and precedures incidental and concurrent
thereto; but excluding the more remote skills such as
care and mailntenance of the piece, ammunition and
range equipment; assembly and disassembly of the
plece and ammunition; and excluding the knowledge of
nomenclature, functioning, tactical employment and
markings.®

2. "Training aids" was here used as a general term to

include training accessories (manuals, charts),
mechanical devices, and procedures.

The Weapons

It was intended that the following weapons would be either
included in or, as noted, specifically excluded from the study:

Small Arms: Rifle, caliber .30, Ml
Rifle, caliber .30, MIC
Carbine, caliber .30, Ml
Carbhine, caliber .30, M2
Browning Automatic Rifle, caliber .30, M1918a2
Pistol, Automatic, caliber .45, M1911A1l
Submachine Gun, callber .45, M3
Submachine Gun, caliber .45, M3Al

*From the minutes of the Steering Committee meeting at Fort Knox
on 19 September 1951,




Rockets: 2.36-inch Rocket Launcher, M18
3.5«inch Rocket Launcher, M20
Grenade Launcher, M7
Grenade Launcher, M7Al
Grenade Launcher, M7A2
Flame Thrower, Portable, M2Al
Sniperscope, Infrared, Set No. 1, 20,000 volts

Machine Browning Machine Gun, caliber .30, M19194a6
Gunss Browning Machine Gun, caliber .30, M1917Al

Browning Machine Gun, caliber .50 HB, M2
(Ground use only)

Recollless 57-mm Rifle, M18
Rifles: 75-mm Rifle, M20
. 105-mm Rifle, M27

Mortars 60-mm Mortar, M2
8l-mm Mortar, Ml
fj.2-inch Chemical Mortar, M2

Weapons specifically excluded from the survey:

Thompson Submachine Gun, caliber .45, M1928al
37-mm Gun, Antitank, M3
S7-mm Gun, Ml

Some of the weapons which were originally included in the
survey were not subsequently investigated because they had been
declared obsolete or were in short supply. These included the
2.36=1inch Rocket Launcher, the Sniperscope, and the 105~mm
Recollless Hifle. In addition, because of the nature of the
"marksmanshi;® involved, training on the portable flame thrower
was also not observed,

Sources of Information

l. Fileld activities

Training was observed at a total of seven Army installa-
tions and one Marine Corps base as follows:

The Infantry School, Fort Benning, Georgia

Sixth Infantry (Training) Division, Fort Ord, California

Seventh Armored (Training) Division, Camp Roberts,
California

Eighth Infantry (Tralning) Division, Fort Jackson,
South Carolina

Ninth Infantry (Training) Division, Fort Dix, New
Jersey

Tenth Infantry (Training) Division, Fort Riley, Kansas

e




i a
oo

101st Airborne Infantry (Training) Division, Camp
Breckinridge, Kentucky
Marine Recruit Depot, Parris Island, South Carolina

The length of the visits varied from five weeks (two observ-
ers) at The Infantry School, Fort Benning, to one week (one ob-
server) at Camp Breckinridge. The observations involved approxi-
mately 1120 hours of training. In addition, interviews were held
with training authorities in charge of instruction of & number of
National Guard and Army ROTC units.

In general, the observations of training at the seven Army
installations provided the most valuable material for the pur-
poses of this survey; accordingly, this report deals mainly with
training as observed at the installations listed above.

2. Literature survey

Introduction. In additlion to the observations, a sys-
tematic survey of a 1imited portion of the literature related to
the problem of marksmanship was undertaken. The literature is
not extensive, although some limited research and experimental
studies were conducted prior to World War II. Most of these are
basic ir nature and are concerned with specific aspects of the
problem, such as motor steadiness and vision. A bibliography
will be found at the end of the report.

Considerable regsearch indicates the importance of visual
and motor factors in marksmanship performance. On the other
hand, experimenteal evidence was not found concerning the effec~
tiveness of specific training procedures and devices in marks-
manship instruction.

Visual factors. The bulk of the research on visual
factors in marksmanship performance deals with the role of
ocular dominance in marksmanship. Studies by Bannister (2),
Lebensohn (17), and Simpson and Sommer (26) produced divergent
results on the relationship of ocular dominance to scores in
rifle firing. Bannister and Lebensohn found that right-eyed
shooters generally obtaln better scores than left-eyed shooters
(both groups firing from the right shoulder). Simpson and
Sommer, however, obtained results indicating that marksmanship
scores are not related to eye dominance. Crider (4) in 1943
critically summarized these and other contradictory results, and
his conclusion was that further research was required (a) to
develop accurate and reliable measures of eye dominance and (b)
to iInvestigate the relationship of these measures to marksman-
ship and other related visual performances.,

In addition to the experimental studies, there are a number
of non-research publications which deal with specific aspects of
marksmanship training. For example, articles by Weston (35) and
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Reeves (22) point out that it is difficult to achieve simulta-
neous visual resolution (i.e., focus) of both the target and the
weaponts sights. These experts, therefore, advocate training
which permits the target to become blurred while the sights are
held in clear focus. The U, S. Army, on the other hand, has
adopted a policy which attempts to teach the trainee to maintain
similtaneous visual clarity of both target and sights. Experi-
mental evidence is not available in support of either practice.
Accordingly, research is indicated toc determine the importance
of visual factors in marksmanship; furthermore. research is
needed to resolve the divergent opinions and experimental results
dealing with vision and marksmanship performance.

Motor factors. A number of studies have been reported
concerning motor factors in marksmanship performance, such as
muscular steadiness. For example, investigations by Spaeth and
Dunham (27), Seashore and Adams (25), and Humphreys, Buxton and
Taylor (16) all agree that tests of motor steadiness are highly
correlated with rifle marksmanship scores. Moreover, they con-
clude that "good" and "poor'" rifle shooters are well discrimi-
nated by test batteries of motor steadiness and that steadlneas
increases with practice. The consistency of these findings
strongly suggests the possibility of the application of motor
steadiness measures for either selection of personnel and/or the
evaluation of training,.

Edwards (13) investiguted the amount of finger tremor in
the presence of sounds of gunfire, He found that finger tremor
was greater in subjects who had had combat experience than in
those without such experience. Davis and Van Liere (5) found
indications that large muscular responses resist adaptation to
continued exposure to gunfire. These conclusions suggest that
repeated and continued exposure to gunfire reduces motor steadi-
ness. Motor steadliness, on the other hand, is a requirement for
proficlency in marksmanship. The implications of these findings
indicate that further extensive research 1s required to determine
the role of motor factors in marksmanship performance,

fraining procedures. A considerable body of literature
has besn written dealing with training methods, procedures, and
instructional aids, However, there are little or no data avail-
able from which objective judgments can be made concerning the
extent of their effectiveness.

In short, 1little of the experimental studies and findings
nave been applied and validated in a practical training situa-
tion; on the other hand, few of the practices, devices, and
methods employed in the current training programs have been sub-
Jected to experimental analysis.

-4~
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Methodology Employed t- Collect Data

The bulk of material included in this report was obtained
by observation of training. No special procedures were employed
to unearth the problems; rather, considerable time was spent by
observers in the field, on the firing ranges, at the training
areas, and in the classrooms.

An informal check list was used to remind the observers to
wateh for practices, applied learning principles, ammunition
expenditures, size of classes, weather conditions, and student
(and instructor) characteristics.,

Wherever possible, particularly during the early stages of
the survey, the entire period devoted to a lesson comprised a
single observation. Thus an eight-hour lesson on "positions"
in rifle marksmanship constitutes one observation, and, as
indicated, the observers did at first spend a full day on such
lessons. Later, as time became more pressing and the observers
became more familiar with the problem, the time spent on a
lesson was cut to as little as an hour. However, 1in only rare
instances was less than an hour utilized fcr a single observation.

SECTION IIX
SURVEY FINDINGS

This section deals with a summary of the observations of
training on the various weapons studlied. Eleven tables have
been prepared to summarize this material. Since these tables
all deal with the same problem, they are grouped together under
a common number as Table 1. In order to distingulish one weapon
from another, however, each of the tables has been lettered
"p," "B," "C," etc. The eleven tables are as follows:

Table

1 (a) Ml Rifle

1 (B) Carbine, M1 and M2

1 (C) Pistol, .45 caliber, automatic
1 (D) Automatic Rifle

1 (E) Submachine Gun

1 (F) Machine Guns

1 (G) Grenade Launcher

1 (H) Rocket Launcher

1 (I) Recolilless Rifles

1 (J) 60-mm Mortar

1 (K) 8l-mm and 4.2-inch Mortars

6=




TABLE 1(A)
THE M-1 RIFLE

un;gg'{éonn TRAINING AIDS APPRAISAL OP THE INSTRUCTOR-
Actually Employed Neodod MOTIVATION (EXTRINSIC) EMPLOYRD PACTORS OF LEARNING ’
(1) (2a) (2b) (3) () .
f:g?:é?‘ 'f?,;t'ﬁn“ e = St;ht(pi::uro g.- 1t :“d::;"':;l .1df T l: ;d;no emphasiszed; .:;t.:::.‘ Some evidence that obaserv onlf::l‘
- vice '11 FE“E ‘ . é a
tions) = orree u“"::up'::“) .:“ n;d.b.:“ ° praise nroly employed; marked | one phase of instruction mey present st probl-
2. Page devioe sighting absence of positive incentives.| interfere with others becsuse the nnumdl larges!
. Sighting bar 2. Device to oheck two are taught without a break. present for trai-!
ﬂ, Belgian aiming reliably and 2. Sowe indiocation that negative Large blocks of time given over assigned,
device scourstely imdivi- mtivation results from lack of| to single units of training
S. Triangulation dualls abilit inclement weather schedules, result in boredom, monotony, and | Jo. of L?l_t_asg_“'
oquipment get correct aight weapon malfunotions, poorly pret paychological fatigue for both usually in the o
6, Oraphic training pleture pared instructors, and certain | imstructors and traivees. the oclass the fe--:

alds

methods of instruction.

Piring positions exercises

Nohe

Device to provide
knowledge of results
during dry firing

3. No positive incentives provided
and only rarely is competition
used.

Trigger squeese and breath |1

control

Trigger squeese
device - group sisze
(Ses Pt. Dix Train-
ing Alds Catalog)
Maj. Lea's device
developed at Pt.
Ords

Fly rod attachment
at Pt. Dixes

1. Device to give
visual and kines-
thetio (i.e.
miscle sense
formation and
training

Dry firing device
which gives knowl-
edge of results

in-

4. Scores are oeenltonnlly posted
and the "highest" % is
praised; however, vidually
only the "bolos” are affected,
Thus, the emphasias 1s largely
negative,

Appraisa}:

Sustained and rapid fire
(Dry firing)

None

Dry firing knowledgs
of results device

Generally inadequate, inconsistent
and haphazard.

Sight adjustment and score-
book

(raphic training
alds

1. Group size model
of rear sight to
show corrections
Audio-visual aid
(vith participa-
tion)
Three-dimensional
ald to teach prin-
olples of sight
correction

2.

3.

Range firing (Ammunition
expended ranges from
approximately 150 to 300
rounds per traines)

None

Device to give auto-
matic, immediate,
and reliable knowl-
odge of results and
soores

(Por further discussion of this
topic see pages 11-13 of the
accompanying text.)

All range firing is conoeatrated
into 3 {to 3§) consecutive days
after 16 days of d-y practioe,

t at t
e amount varies as a
runetlon of time available.

Amount of F.’F“li orvis
partioipation 1a no -:&E‘log
master the tasks,

In range tlring, partioipation

¥i§n1§¥_tﬁ§ [ onl{ln small frac-

time allotted per
Lompany.

§E¥¥li§;§n¢ tefl!*ifntlon oexor-

cises; poor to nblont in all
other phases.

In firing positions exeroises,
there 1s none, or at best limited
by the ability (and interest) of
the student "ooach."

In reange firing, fair to poor.
Highly unrelisdle and delayed.

(Por further discussion of this
topic see pages 14-18 of the
accompanying text.)

‘ggrnifuks Gene !
even w. highly

tors. The effec’
ing with the pre--
on the adequacy ~*
methods of train'
and equipment aval:
bleachers, weapo:' -

(Por further dis.
toplic see pages °
accompanying tex:

uThis device consists of choke wire attachment to trigger housing group and it permits
an instructor to fire the rifle by "remote control™ while the student aims tae rifle.

saConsists of
steadines-,

TaBLE 1(B)
THE CAHBIN:

ttaching a fly-rod to demonastrator's back to 1llustrate the effeot of breathing on

ITNSTRUCTIONAL

TRAINING AIDS

TOFIC
(1)

Actually Employed
(2a)

Needed
(2b)

ireliminary Marksmanskip
{Not observed)

Rance Firinr

Ta] 500" and/or trensition

(Incomplete datn indicates
that - at one post - 28
rourds of ammunition ex-
pended per tralnee)

None

1. Automatic scorer
with immediste
knowledre of

results,

APPRAISAL OF THE
MOTIVATION (EXTRINSIC) EMPLOYED

(3)

FACTORS OF LEARNING

()

INSTRUCTOR-TH

(4

Marked absence of positive incen-
tives.

{Por further discussion of this
topic see Table 1(A) and pages
11-13 of the accompanying text.)

Prantice:
assed.

Participation:

arles according to nurher of
available weapons.

Knowledge of Results:
Falr to poor.

(Por further discussion of this

topio ses Table 1(A) and pages
14-18 of the accompanying text.)

Generally inadequs
highly qualified !
highly motivated tr '

(Por further disc.
topic see Table 1
19-20 of the aoccomn.«

TABLE 1{(C)

THE L 16~-CALIBER PISTOL
INSTRUCTIONAL TRAINING AIDo APPRAISAL OF THE PACTORS OF LEARNING INSTRUCTOR-TH
TOrIC actually Swployed Nooded MOTIVATION (EXTRINSIC) EMPLOYED
) (2a) (2b) (3) (4) -,

Prcliminary Marksmanshi
Tn) 5!nﬁ€lng and aIming
(b) #iring positions
(c) Triggsr squeeze
(d) Slow and sustained

fire

Range Firin
[AmmunTtion expended rances

rrgm 25-30 rounds per traind
an

1. Sichting bar end
trianrulation
equipmont.,

None

1. Device with krow-
ledye of results

for dry fire.

Marked absence of positive incen-
tives.

{For further discussion of this
topic see Table 1(A) and pages
11-13 of the accompanying text,)

Practice:

e instruction and practice
is concentrated into, at most,
six consecutive hours.

|Participation:

Knowledge of Results:

Falr to poor.

(For further discussion of this

topic see Table 1(A) and pages
14-18 of the accompanying text.)

[Clase 31ize: 185 ou

No. of Instructors
Appralsal: Genera
even w highly q
tors.

(Por further discus- .

topic see Tadble 1( )
19-20 of the aoccomccr

w‘—.——-w""
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] IBSTRUCTUR-TRAINEE RATIO OBVIOUS DIFFERRNCES BETWERN COMMRNTS PEASE II AND INPLEMENTATION
— ~NING INING AND OPERATIONAL SITUATIONS RECOMMEBNDATIONS
- (s) (6) (§0) (8)
Qé‘" am Smallest class 1. Targets employed may be urtifi- | 1. The need for some WM'
- <. wividenoe that observed eonsisted of 133 mea e::{ nM‘:y {ud tz nmlul:-l inolement weather | 1. yols of M-1 marksmanship {orforunoo.
Lit~-s -tlOB may present at prodblem out of 165 able attitudes towvard firing schedules is 1g- | 2. Development of measures of proficiency of M-1
t- . 13 becsuse the | assigned; largest slass was at undefined targets. nored or ration- marksmanship.
1= . 4% & break. present for training out of 321 slised as "good 3. Development of inolement weather schedules for
st 1.-- givem over | assigned. 2. Neavy emphasts on body orienta- for the men.® marksmanship treizing snd resssrch on the
1~+ + .raining tion and positions may have a offeoct of such sochedules on qualification
notony, and | JNg. ﬁ *&m‘ 1to9 (and 1ittle transfer value from 2, Profiolency BOOTe8:
- for both usvally 1In order of the larger range positions to combat measures open to | 4. Determination of optimm olase sise (trainee-
e TITH the class the fewer instrustors). positions. eonldonb{o instructor ratio) for effective instruction.
5 question. 5. D;nr-muon of thoh:pn-‘:outh of bl::ko
yeur ta concentrated m:ﬂunkl Generally inadequate 3. Windage corrections du not of imstruotion and the most advantageous dis-
ative days even y quhtod instruc- appear to be realistically 3. Bours of instruo- tribution of praotioe.
) w1 = ) practice, tors. The effectiveness of train- bandled; reliance on the range tion speoified by | 6. Ressarch on the effeot of cmphasis on b“{
! ing with the present ratio depends flag for wind velooity sstima- the officlal Army firing positions on proficiency in operationsl
o on the ldoque{ of the instruetor, tion may have no combat oarry- Training Progran aituation.
jeart » veries as a methods of tralning, facilities over. are in terms of 7. Detoermination of effect of olearly defined
A . i1lable. and oquipment available (Pa, time spent in the targets in known distance and 1000" firing on
’ bleachers, weapons, eto.). 4. "Battle sight® 1s used for most sotivity {F attitudes toward firing at poorly defined
e mgog}l“ firing other than known distance {.q&i o targets.
s e s O o firing on the rangs. rainee gets only
s fraction of the Eg%u‘ ds:
5. Concurrent training is not al- time indicated in velopment and validation of:
cipation ways related either to the the ATP. 1. Knowledge of results device for all dry and
small frac- immediate lesson or to long wet firing prectice.
ted per range marksmanship instruction 2. Automatic and reliadle sooring device Zor all
(vis. physical training and phases of wet firing,
olose-order drill). 3. Individual trigger squeese device whioch gives
kinesthetic and visual knowledre of results.
lon exer- 4. Working model of M-l rear sight (group sise)
{n all for instruction on sight changes.
S. Device to teach principles of sight changes.
6. Instruments to measure an individual's sight
areises, foture and sighting dbehavior.
18t limited Ts aining films to show oorrsct sight pictures.
terest) of
*’H‘uﬂﬂ ﬂ“ueionu
. ne program of Instruotion for the inclu-
to_poor., sion of poeitive motivational incentives.
lelayed. 2. Determine relevancy of conocurrent training.
(Por further discussion of this (For further discussion of this
v of this topic see pages 19-20 of the topic see page 21 of the accom-
»f the accompanying text.) panying text.)
NG INSTRUCTOR-TRAINEE RATIO OBVIOUS DIFFERENCES BETWEEN COMMENTS PHASE 11 AND IMPLEMENTATION
TRAINING AND OPERATIONAL SITUATIONS RECOMMENDATIONS
(5) (6) (7) (8)
Generally inadequate even with 1. Amount of practicd Trainin Erocoduru:
highly qualified instructors and not adequate for . Determine optimum length of blocks of instruc-
highly motivated trainees. mastery. tion and most advantageous distribution of
2. Apparent inaccura- practioe.
- . er of cy of the rear 2. Determine optimum trainee-instru~tor ratio for
[ sight may develop most effective learning.
(Por further discussion of this (Por further discussion of this unfavorable atti- | 3. Job analysis and devslopment of proficlency
topic see Table 1(A) and pages topic see Table 1(A) and page [ tudes toward the measurec,
19-20 of the acoompanying text.) 21 of the accompanying text.) | carbine. 4. Research to determine whether carbine can be
taught before M-1 as a less complicated weapon.
nuaut v of this Ti‘lininﬁ alds:
1 pages . Dry firing device with knowledge of results,
g text.) 2. Automatic scoring device.
*mlomenuuon sugéutiom:
. Examine Instructlon for possible inclusion of
—Rosltive motivational incentivas,
K UCTOR-TRAINEE RATIO 0BVIOUS DIFFERENCES BETWEEN COMMENTS PHASE IX AND IMPLEMENTATION
'NG INSTRUCT TRAINING AND OPERATIONAL SITUATIONS RECOMMENDATIONS
' i (5) (6) . ) (8)
1Class Sise: 185 out of 250 1. Range firing position appears Trainin rocedures!
practice to be an unrealistic one for . De omgno The effect of small bore firing on
~r most, No. of Instructors: UL to 8 combat. 45 caliber.
- = 2. Re-evaluate the training for realism in posi-
Appraissl: OGsnerally inadequate tion exercises.
'Q%T{TE highly qualified instruc- 3. Job analysis and development of proficiency
tors. measures.
(Por further discussion of this (For further disocussion of this Training alda:
topic see Table 1(A) and pages topic see Table 1(A) and page T. xaoui.ag. of resulta device for dry firing.
vu_ s on of this 19-20 of the accompanying text.) 21 of the accompanying text.)
i “d 7 Implementation suggestions:
U nd pag Y. Incluslon of posltive motivational incentives

in the instruction.




TABLE 1(D)

THE BROWNING AUTOMATIC RIFLE

INSTRUCTIONAL TRAINING AIDS APPRAISAL OF THE PACTORS OF LEARNING INSTRUCT
TOPIC Actually Employed Neoded MOTIVATION (EXTRINSIC) EMPLOYED
(1) (2a) (2b) (3) %)

:ro*tul%rl M&Frlx_:?ig 1. 8ighting bar 1. Knowledge of Marked absence of positive incen- ¢ T S%l.ll 1&21 =
. ng and aiming 2. Triangulation results devioce tives. oeedingly massed. (At some po observed oons! *
{b ;1:1"5 positions oquipment 2 g:rtm({‘ﬁ . the instruction ie oondoxuog int. proun:dl'lw'l”
[} rigger “"press . vice ndivi- a period rang! from | to ocon= annl j larg
zd; Breathing dual) to_teach (Por further discussivn of this seoutive houn?f . prnst for t:r..
o) Slow and sustained trigger "press." | topic see Table 1(A) and pages assigned.

{dry) firing. 11-13 of the acoompanying text,) W.
() Sight correction and aries as a funotion of No. of truc. _
scorebook time and weapons availadle. In reverse order °.
e firing, participation

ange Pirl None 1. Automatic scorer ;"%'2& is only a small fraction m{'&' Ge. .

with {mmediate o e allotted to company. even ¥ high*~

s
(b) Known distance

(o) Transition

{(Ammunition expenditure
ranges from 36 to 60 rounds
per man - data incomplete)

knowledge of
results.

Film for tech-
nique of fire,

2

w‘#.o of Re !

oor to absen 1 phases prior
to ru'x:o firing. In range firing
knowledge of results seems fair
but generally delayed.

tors. The eff.
ing with the p-
on the adequac, .
methods of tre’
and equipment .
bleachers, wea-- -

(Por further discussioa of this (Por further ...
topic see Tadle 1(A) and pages topic see Tab
14-18 of the accompanying text.) ,19-20 of the
TABLE 1(E)
THE SUB MACHINE GUN
xls‘m%mm TRAINING AIDS APPRAISAL OP THE PACTORS OF LEARNING INSTRUCTOK (..
Actually Employed Needed MOTIVATION (EXTRINSIC) EMPLOYED
(1) (2a) (2v) (3) (L) .
Prelimi Xa k-_-_.? ?;g ) { Marked absence of positive incen- oticet 11y inade, ~
r: :&ang :n a i ng i tives. ssed and insuffioient. Time enSRelLy L0BASS

(b) Positions

allotted problem varies from 1 to

(For further disocusasion of this Fcg L onorpo:t milnu{:o- é”'i hu-th;rb
£ . - or tion, inoludi ir ven opio see Ta
fange Piring 1. Knoulsdge of re- | ¢ oio see Table 1(A) and peges  [one hour. & & § 19-20 of the
11-13 of the accompanying text.)
;urnoigltinl
oor to fair. Ome post had only
one hour for firing; hence, only
a few trainees selected to "demon-
strate.”
wle of Resulte:
r to poor.
(Por further discussion of thts
topic see Table 1(A) and pages
14-18 of the accompanying text.)
TABLE 1(P)
THE MACHIME GUNS
INSTRUCTIONAL TRAINING ALDS APPRAISAL OF THE PACTORS OF LEARNINI INSTROCT. -
TOPIC Actually Employed Nooded MOTIVATION (EXTRINSIC) EMPLOYED
(1) (2a) (2b) (3) 4) .
s tiv ] t a8 203 .
grew pri}} Rone i uticvisusi cid !R.'%&‘*"ﬂoxup onal instances of E..ﬁ. Traial o%urvoi son:* *

Messuring and Laying
° .

TR

Range Firing

Ammunition expeaditure
rangsd from to 162
rounds per man (on 500-
inoh firing). On the .50
caliber the ammunition
expenditure ranges froam 10
to 36 rounds per man,

1. Traversing dial .
model

2. Clinometer model
a. Rear sight model

. OTA's

Audio-visual aid

1. Trt lation 1. Audio-vigual aid
materials R. Dry firing device
2. Rear sight model which provides

3. Sight ploture

1, Paper landscape n
tiring targeta

some knowledge of
results.

Atowatio sooring
davices

inter-aquad (or other group
sise) competition.

2. Some scoring and target
oritiques. Howcver, no posi-
tive {nocentives provided.

vation beyond what intrinsio
desire to learn exists in the
traines.

(Por further discussion of this
topio see Table 1(A) and pages
11-13 of the accompanying text,.)

agu}n;x
nerally a lack of adequates moti-

on the .50
oaliber is usually concentrated
into one "familiarisation® firing
session.

[}
ed as & funotion of weapon
availability (at one post, only
17 at the prodlem).

EFIF‘. aangl
r to po'g'x{' arget critiques

delayed. Lack of tracer ammmni-
tion at one post made firing and
imowledge of results almost mean-
ingless.

(Por further disoussion of this
topie see Table 1(A) and pages
14~10 of the accompanying Sext.)

present at p:
assigned; la:
present for t
assigned.

No. of Jnpstr
’nl'.\.hll' Goiem:
Oor proper c. .

sion.
(Por further °°-

topic aes Ta’
19-20 of the «..




NING INSTRUCTOR-TRAINER RATIO CBVIOUS DIFPERKNCES BETWEEN COMMENTS PHASE II AND IMPLEMZNTATION
TRAINING AND OPERATIONAL SITUATIONS RECOMMENDATIONS
(S) (6) N (&)

LAt some posts
. densed into
.4 to 8 ocone

~ "ctiom of
able., In
.ation
‘1 frection
T mMpany.

* phases prior

%én. 1 Smallest elass
sorved eonsisted of nen
yresent at prodlem out of 1
assigned; largest slass ws 215
preaent for tSraiming out of 2i)
assigned.

Jto 8 (in

g;ognmiln sise).

1t  Oemere inadequate
oven W highly 171ed instrue-
tors. The sotivences of Srain-
ing with the piresent retio depends
on the adequasy of the instruotor,

Heavy emphasis on dody firing
positions may have questionable
transfer value from range firing
to ocombat firing.

(Por further discussion of this
topic see Table 1(A) and page
21 of the accompanying text.)

t

1. Weapons seen as

persistently mal-
funotional. This
may have serious
effect on "ooafl-
dence”™ in weapon.

Perhaps some learnd
ing interference
resulting from con-
flioting rules for
sight corrections
on the M-1 and the
Automatic Rifle.

Pﬁéﬂ frgoodufo!:

. ermine optimum length of blocks of instruo-
tion and most advantageous distridbution of
preotioce.

2. Determine optimum trainee-instruotor ratio for
most effective learning.

3. Job analyeis and development of proficiency
measures.

}r!mlng aida:

» Dry firing devices with knowledge of results.

2. Scoring device with immediate knowledge of
results.

3. Trigger "presa® device.

Iglomncnuon luggucignex
. ne program of Inastruction for the inclusion

ange firing methods of Sre » fasilities of positive motivational incentives.
‘ems fair and squipment avaiiable (PA, 2. Deternine relevancy of concurrent training.
bleachers, veapons, ote.).
..0 of this (For further diseussion of this
ad pages topic see Table 1(A) and pages
. ing text.) .19-2C of the aceompanying text,)
e INSTRUCTOR-TRAINKE nlno OBYIOUS DIFFERENCES BETWEERN COMMENT'S PRASE 1I AND IMPLEMENTATION
TRAINING AND OPERATIONAL SITUATIONS RECOMMENDATIONS
{5) (6) {7) (8)
|Generally inadequate. n. zfog.g“:.il
Time 4 ob analysis end development of proficiency
from 1 to measures.
v 1] instruo- (Por further discussion of this (Por disoussion of this topilo 2. Determination of optimum olass size and most
given in Soplo see Table 1(A) and pages ses Table 1(A) and page 21 of advantageous distribution of practice.
19-20 of the a text,) the accompanying text.)
ning aidses
%ﬁo ge of rosults device and automatic
‘ had oniy seorer,
1ce, only
to "demon- i!%mnution suggestions:
. Inolusion of pos ve motivational incentives.

: of this

d pages

ing text,)

NIND INSTRUCTOR-TRAINKE RATIO OBVIOUS DIFP7ERENCES BETWEEN COMMENTS PHASE II AND IMPLEMENTATION

TRAINING AND OPERATIONAL SITUATIONS RECO)I{%EI))ATIOIS
3) ) i
gégg! }i!gl Smallest olase 1. "Search and traverse” targets 1. Landscape targets ;uigig‘ edures:
:.. -ne .50 observed consisted of 137 men give indication that there may (paper) may have . Ve ornfm%!on o; optimum class size (instructor-
centrated present at prodlem out of 185 be sume confusion on the task transfer value trainee ratio) for efficient learning.

.lon® firing assigned; largest olass was 221 to be mastered, which should be 2. Determination of optimum length of a block of
pro:cnt for training out of 233 investigated. ilrutruot:on and most advantageous distribution
assigned. 2. rir on "search and of practioce.

mvong.tugon appears to = mlzn;m::::; 2. Determination of effect of delayed target
Cofowespon | Mo of Justruaterst 1 to 9 Bafmacsslietls, provlens'sre pres-| | STitiTie on firing parformence,’
pmm: Generally inadequate | (Por further disoussion of this weapon design. gets will facilitate mastery of "search and
or proper oontrol and supervi- ;gpl; ;;o :::1. 1(A’). m:.i:;; Por examplei traverse” task, .
N sion. ] L] ompanying . (a) Deflection md S. Job analysis and development of proficiency
critiques slevation control maasuras.

ar aysmuni- - (Por further discussion of this knobs funotion

“rmumm 353 .;.c::b 1-m1m ui\d Pent ) sontnsry Lol ke T"H‘ 2:- S validation of knowledge of

getaet 8 E as oA S8 e pestsncy, (oot Ap- ) ruulgl: device for u.: 1: d:y firin o
plicable to bipod g.
mounted guna) 2. Development and validation of device to give

‘wston of this {b) Operator res- automatio, immediate, and reliable knowledgs
and pages ponses are re- of results and scores in wet firing.

ving text.) versed from model | 3+ Production of training films.

::dngg::,gftght P*omnuqon suggestions:
(o) Scales on the .« Inelusion of pos ve motivational incentives.
traversing disk 2. Re-scheduling of inatruction to mirimize (or
and on clinometer oliminate) interfering responses required by
are graduated in conflioting mechanical characteristics on the
different units. light and heavy guns.

3. Overlapping of
training on the
light and heavy
maohins tends
to interfere with
the responses
learned,

4. Training on the

light machine gun
is somewhst hap-
hasard - tralnees
frequently do not
receive prelimi-
nary instruotion
prior to firing.

e



TABLE 1(G)
THE ORENADE LAUNCHER

TNSTRUCTIONAL TRAINING AIDS APPRAISAL OF THE PACTORS OP LEARNWING INSTRU 3
TOPIC MOTIVATION (EXTRINSIC) EMPLOYED
Actually Employed Needed
(1) (20) (2b) (3) (4) &
reliminary Marksm .hip 1. OTA's 1. Orientation film Marked absence of positive inoen- iﬂ!en;' Generally @ .. 1
lh) F- aig tives. rens { magsed. All inetrustion of near-fat. - .,
(b) Sighting and a ming on this topic usually given in possibly, -
{c) Pcattions linglo “I' Ai::ill:ltod u—mu }- vision.
ther discussion of this tion proyvides ted practice for
Renge Psring 1. Training (inert) 1. Same shell with g;{on::. ;:blo 1{A) and pages nastery. gﬂi furth-- .- .o
shell smoke charge bl ompan ) pic see ..
11-13 of the aco ying text.) articipation: 19-20 of t
s acoording to time and ammu- '
nition allowances. 7
te: .
i
(Por further dissussion of this
topic see Table 1(A) and pages
14-=18 of the sccompanying sext.) -
TABLE 1(H)
THE ROCKET LAUKCHER
m.ﬂ:gg'{éoun TRAINING AIDS APPRAISAL OF THE PACTORS OF LKARNING INSTRU" :
Actually Employed Needad MOTIVATION (EXTRINSIC) EMPLOYED
(1) (2a) {2b) (3) (4)
1. Tracking device 1. Device for dry Marked absence of positive incen-

Preliminary Marksmanshi
(a) §Igﬁ€¥n3 and alnling
{b) Piring positions
(c) Trigger squeese
(d) Boresighting
(e) Tracking

RmEo Firin
nition expenditure

ranged (as observed) from
1-3 rounds TP (and at one

2. Triangulation
equipment
Boresighting equip-
ment

L]

1. Moving targets

firing with know-
ledge of results.

2. Reallstic traok-
ing trainer.

3. Three-dimensional
aid to teach
principles of
boresighting.

4. Pilm (orifentation)

tives.

(Por further discussion of this
topic asee Table 1(A) and pages
11-13 of the accompanying text.)

Erloticox
ssed.
|Participation:
aries acoording to time and amm-

nition allowances.

Knowledge gogit'x

Y. Large u&or ol "duds” in ammu-
nition tended to cut dowm
effectiveness of training.

jClags 3Size:

|¥o. of Instru- -

(Appraisal: = ooty
sven w. hiv: i

tors. ¢

(Por furthe.

topic see T: - .8l

- 4] ol SR
post only 1 round HEAT 1R2E0nar KK ]
with no TP). (Por further disoussion of this

topioc see Table 1(A4) and pages

14-18 of the accompanying text.) -
TABLE 1(I) =
THE RECOILLESS RIPFLES A

INSTRUCTIONAL TRAINING AIDS APPRAISAL OF THR PACTORS OF LEARNING INSTRUC a §
TOPIC Actually Employed Nooded MOTIVATION (EXTRINSIC) EMPLOYED
(1) (2a) (2b) (3) ()
Crew Dril None Orientation film Marked absence of positive extrin-|Pragtice: a 13e:
Grew pril} sic incentives. ssed. %#véf_com Ca
Preliminary Marksmanship [1l. Group and indivi- 1. Device for dry present at .. .-ty
{a] 31ght ploture dual sige sight firing with know- {Por further disoussion of this Wm: asaigned; 1
(b) Positiona picture devices ledge of results toplc see Table 1{A) and pages arkedly ted due to weapon present for
%g; ;;:sﬁ:;‘nqunu 2. Tracking trainers . ;::::{;8 L 11-13 of the accompanying text.) :l:g;:lgo and ammnition restric- assigned. :
(o) Boresighting which permits Xo. of Instr.- :» ::
(f) Pire control instru- simultaneous ng mx st
mente elevation and range firing tracer ammunition Appraisa):
(g) Examination deflection cor-

Rl:x?ol?lrlnngch

(b) XD
(¢) Transition

1. Moving target

2. Subcaliber firing
devioces

reotions.

3. Inert loading
practice round.

4. Model of sight
for effective
instruction show-
ing distance
perapective.

1. Moving target
which varies both
horisontally and
vertioally.

2. Subcaliber device
to provide real-
1stioc baokblast
and nolse.

somewhat helpful in suboaliber
firing; however, no socoring is
employed,

(Por further discussion of this
topio see Table 1(A) and pages
14-18 of the accompanying text.)

3]
(Por further o L:4)
topioc see T c:: a1
19-20 of th:




REGHRICTED

N S

I AND IMPL ATION
LRARNT NSTRUCTOR-TRAINEE KATIO OBVIOUS DIFFERRNCES BETWEERN COMMENTS PHASE I SMENT,
o : TRAINING AND OPERATIONAL SITUATIONS RECOMMENDATIONS
(5) _(6) {1 (8)
{ ng p. dure
oonor.ll; inndogusts. Instanse T‘igi lan;:.l nn.:dovolopn.nt of proficiency
All inestruction of near-fatal acoident due, measures.
1y given in Possibly, So: imadequate mepsr- (Por discussion of this tople 2. Detormination of optimum class size and most
iimited asmmuni- vision. see Table 1(A) and page 21 of advantageous distribution of practice.
- Led practioce for (Por further diseussiom of this the acoompanying text.) ’ s
1c see Table 1(A) and pages ;. éovo!opnont of training shell with smoke charge.
;;!20 of the aceompanying text.)

RIS Jund Sy }!iomntution suggestions:

. Inclusion of posltive motivational incentives,

K3

useion of this
A) and pages

panying text.)
J
- OBVIOUS DIPPFERENCES BETWEEN COMMENTS PHASE II AND IMPLEMENTATION
.ARNING INSTRUCTOR-TRAINEE RATIO 150 XD G TIONAL SITUATIONS RECOMMENDATIONS
(5) (6) (7) (8)
rs to be [1. Some evidence that{ Training procedures:
El!‘! 1422, 160Jte 220 1. 3;:::i§f‘:::1ning £ studentas have » Job analysls and development of proficiency
£ 13 ors: 2 to 8 difficulty master- measures.

io. of = 2. Amount of actual firing contri- ing the grlnoiplo 2. Determination orioptinum class aize and most
time and arsm- 1 Generslly inadequate butes almost nothing to the of "tree" type udventageous distribution 5f practice.

even highly qualified instruc- mastery of firing and marksman- sight. raining aids:

11y Eonsy SHIPE ;. TrneEIng trainer. - . .

T amm 2. firing device with krowledge of results.
o - (Por further disoussion of this (RonpjfurtuerSdissyiaionfob, shis 3. g;zoo-dl:gnllonul device to teach boresighting
cut down topic see Table 1(A) and pages topio ase Table 1(A) and page principlec.
training. 19-20 of the accompanying text.,) 21 of the socompanving text.) L. Device to teach principles of the tree-typs

:.;lon of this sight.

G ;::;p.‘.. Implementation suggestions:
= EaERE] I. Incluslon o pos ve motivational Incentives.

- T10 OBVIOUS DIFPERENCES BETWEEN COMMENTS PHASE II AND IMPLEMENTATION
*ARMING i TRAINING AND OPERATIONAL SITUATIONS RECOMMENDATIONS
() {6) (1 (8)
i 1. Weapon shortags raini rocedures:
Clags ﬁnx hl:u; :;n:‘n 1. ?:;I;nzx realism in subcaliber u-gn trunixe:g, ) nng‘lﬁmrmukmnohip PEeiloTaRIE,
observed consisted o 2 a 2, Development of proficiency measures on various
t at problem out of 185 2. Lack of realism in moving sometinmes to as P p
PP':OH d. 1=r oat oliss wad 219 targets. 1ittle as four phases of macksmanship performance.
ass ln: } " t:.inlns out of 230 hours. 3. Determination of optimum length of blocks of
e to weapon presen a o (Por further discussion of this instruction and optimum distribution of
"tion restric- assigned. toplc ses Table 1(A} and page 2. Piring pins and practice.

;r amunition
* suboaliber
scoring s

sion of this
4) and pages
1yanying text.)

¥o. of Instructors: 4 to 7
Appraisal: Generally insdequate.
(Por further dlsoussion of this

toplo see Table 1(A) and pages
19-20 of the accompanying text.)

21 of the soocompanying text.)

shoulder rests,
when used as a
ground rest in
prone position,
are easily
broken,

4. Determination of optimum claas size which can
be taught to a defined criterion of proficiency.

Training aids:

1. Bovegopment and validation of a knowledre of
results device for use In dry firing practice.

2, Development and validation of realistic track-
ing trainer which permits simultaneous elevation
and deflection training.

3. Development and validation of realistic sub-
caliber firing device which provides nolse and
backblast comparable to service ammnition.

k. Modification and validation of existing sight
picture device ¢o provide distance perspective
when targets vary in range.

S. Development and validation of various training
films on various aspests of recoilless rifie

rarksmanship.

E!h-onnuon Suggestions:
» Inolusion of pos ve motivational incentives.




TABLE 1(J)
THE 60 mm. MORTAR

INSTRUCTIONAL TRAINING AIDS - APPRAISAL OP THE | PACTORS OP LEARNING 1MSTE «
TOPIC Aotuslly Employed Nesded MOTIVATION (EXTRINSIC) EMPLOYED
(1) (2e) (2v) {3) ) ez
Crew Dri None 1. Pilm to demon- tivation ' otices ﬁ!lll i![a PEX)
Beill strate proper %tﬂ%ﬁg competition. %oly magsed - as mich as gaeerves,
orew performance. | 2. Some self-competition in laying]8-9 hours of erew drill in one present -
mortars against time. day. ssaigned; ...
op! 1. Cook Demonstrator | 1. Modifiocation of present f. .l .
"f'y'.-‘—rf.e m T3 Cook Demonstrator reaigals tie 3 aseigned. 1
to show shell gfnoo approximately 80 hours of ., & amount depends on
trajeotory. company time is allocated to 60 weapon and wmuminition availadbility.|X¥e: of Jns v rom
2. gllll lt" '0;*' ma. i{nstruction, the lack of fre- “:"‘:n7 rever s "‘1
mook-up o quent and readily achieved posi- £ Re : 82885
M-l signt. tive goals is important. W’r o po%?,%?;ﬂm‘ on the )
tnstructor's ability and stutent | jREISigel: =
%oohnigo of Iire, 1. OTA 1. Realistic olase coach's interest and ability. QDAY L
noludings 2. Terrain boards sise and indivi- (Por further discussion of this for ldoqunbu’ vt
(a). Arithmetic ocomponents a. Puff boards dual sight and topic see Table 1{A) and pages In range firing, fair to poor; and mporv‘: o
(b) Porward observation . Puff sticks retiocle devigces. 11-13 of the acoompanying text.) |inert training shell gives little type of in- o
procedure S. Miniature range 2. Pilm on use of or no knowledge of results; oularly ay - :*2?
(o) PFire commands with mouse trap binooulars. erratic rounds tend to throw it require
(d) Pire adjustment devioces 3. Pilms on fire * studpnts' judgments off. structor pd-i il
ad justment and
forward observa- (Por further diseussion of this (Por furt: . 1
tion. . topic see Table 1{A) and pages '°P§8 ';’
. 2 14~18 of the accompenying text.) 19-20 o
ange n,
) Tralning shell 1. Training shells 1. Training ahell
(b) Range firing (inert) with smoke charge
_Amwmunition expenditure vials.
ranges from 2 to 8 rounds
HE per traines.
TABLE 1(K)
THE 61 mm. AND 4.2 1nch MORTANS -
=Ll Gk f,
INSTRUCTIONAL TRAINING AIDS APPRAISAL OF THE INSTE -1
TOPIC MOTIVATION (EXTRINSIC) EMPLOYED PACTORS OF LEARNING .
Actually Employed Needed
(1) _(2s) (2b) (3) ) ook
Crew Dril) OTA's 1. Pila Marked absence of positive inocen- % s Zo. N
tives. In view :; the oxtondod‘h High y ::lnod. CQr::tn :h:no. of |o norvoi 13 J
Gunner's Exanination Cook Demonstrator and [ 1. Pilm time devoted to these weapons, the struction appear got inmuf- ent at
Lzanination OTA's 2. Group sise (work- 81 mm. especially, positiva inoen- | flioient opportunity for prectioce. assigned; *-- .
—_— ing) models of tives in the form of easily present fc 3
— sights for both attained goals (frequently avail- n assigned. {
weapons ) atile) are important. s on weapons available and
asmunition allowanoes. One round ¥o. of Ins .. ... ,ui
Technigue of Pire 1. Group sise M-10 1. Film (61 mm.) per 2 trainess is prob- '
— Plotting Board ar'y ingsufficient, and 100 rounds ‘quﬁ: ST
2. Miniature ranges (Por further disoussion of this |Of 50 ma. per company (250 men) o provide - 2
O-{(hght mmkerd topic ses Table 1(A) and pages  [{2°f %8 fubesliBer for 4.2 inch caesiavais
sticks b . oquate for marke- adequately . .. . ,
L. Puff boards 11-13 of the sccompanying text.) | pynip preotice. results ir - ----- 2
ing conei:
Range Pirin 1. Training shell 1. Training shell L] 2of Results: and physic
H-"-Tm!!!on expenditure ammunition with smoke charge. P to poor. one post). -l
(81 mm.): 2. Subcaliber (60 mm. | 2. In 4.2 subcaliber instructic: - -4
TP's....60-250 rds. per mortar for 4.2) shells capable of (Por further discussion of this tive methc: -~ '-T§
HE's (1:0;-4 T reaching .2 topia l:‘ Table 1(A) and pages :Oqulro' a
0aco o by 8. - or person
trainees =28 e of the acoompanying text.) P
600 rds. per Co.
Ammunition expenditure (Por furt
4.2): . toplc see
100 rds. 60 mm. per Co. 1¢ .20 of -
M-10 Plotting Board 1. Group sise plottingl 1. Participation
board films.

2.

New devioe to
train on N-10.

i -



S5 w2 =
P LRARNING INSTRUCTOR-TRAINER RATIO OBVIOUS DIFPERENCES BETWEEN COMMENTS PHASE II AND IMPLEMENTATION
TRAINING AND OPERATIONAL SITUATIONS RECOMMENDATION
) (5) (6) (7) (8)
.sp.! al!' Smallest olaes 1. Terrein features in training 1. *County fair" ¢ sdursal
.230d - as mach as ""’ :“‘“'“ of 129 men vary markedly from those to be of 1nstruetion w . J0 mu!y-!n o; various phases of 60 ma. mortar
i arill in one ont a% prodlem out of 200 expeoted in combat. might be & good marksmanship performance.

a M} largest slass was 321
present for traimiag out of 375
assigned.

Prectional settings are included
in training slthough some indi-

training tech-
nique.

2. Determination of reliable measures of proflci-

enoy.

cation they are not used in 2. Range estimation | 3. Determination of optimum class size (instructor-
wount depends on 2 % 12 combat. e:nnfnin‘ appears traines ratio).
{tion availability,|Be. W;‘ e Ta 3. Insufficient (and possibly con- inadequately 4. Determination of the optimm length of blocks
“:‘ J T8¢ ratio to olass huln!) training on binocular mastered. of instruction and most effective distribution
~ay 3 sise. and alidade utilisation. 3. Early phases of of praoctioe.
wpending on the ny & L. Pleld firing appears somewhat instruction appear] 5. Determination of effective methods of teaching
11ty and atudent m:““““ J inadequate unrealistic in terms of targets not to be maste skills which must be executed in a given order,
and ability. for od v u“-mm J“l‘n".:ﬂ'; used. before proceeding suoch as, for example, the 're commands in
or adequa uetion, comtrol, to later toplos. mortar firing.
v, fair to poor; and supervision. “Gounty fair 4. Much of the train-|
suell gives little ‘7!:’:‘ m"“:‘:‘ “':or"" (Por further discussion of this ing material is of] Training aids:
f results; ;: ,l:?r::: ‘Ln: b Y m topic see Tadle 1(A) and page an intellectual I. Bovo!op..nt and validation of smoke charge in
:end to throw ."::g:r '"o_.l rease 21 of the acoompanying text.) level above that training shells.
©a1ts off, pe . :t :hc average 2. Development and validation of modified Cook
rainees. Damonstrator to 1llustrate mortar shel
ascuselon of this (Por further dissussion of this S. Piring of a mumben traject.ry. !
.(A) and pages :g_’gg ':‘ Table 1(A) and pages of mortars into |3. P ction of training films to :each orew
wumpanying text.) of the acocompanying text.) single small im-~ drill, forward observation procedure, adjust-
pact area tends to nent of fire, ete.
confuse imowledge |4. Development and validation of class size work-
of results about ing mock-up of M-4 Sight.
the firing of any |S. Development and validation of realistic binoocu-
one weapon. lar reticle with target and burst indicator
6. Testing appears (group and individual size).
highly unreliable.
7. Sequence of fire fgl-onution Suggestions:
commands are » Development ol mortar I'iring ranges to permit
poorly, if at all, adequate kmowledge of results for each of
mastered. several simultaneously used firing pointa.
INSTRUCTOR-TRAINEE RATIO OBVIOUS DIFFERENCES BETWEEN COMMENTS PHASE II AND IMPLEMENTATION
- LRARNING FRAINING AND OPRRATIONAL SITUATIONS RECOMMENDATIUNS
3] (s) (6) {1) (8
1. Lack of realistic ranges at 1. Occasionally, wherd

‘-rtain phases of
to get insuf-
“y for practioe.

. available and
~es. One round
inees is prob-
and 100 rounds

sany (250 men)
for 4.2 inoh
riate for marke-

g

.ussion of this
. 1A} and pages
.apanying text.)

gig“ gaggs Smallest clase
‘observed consisted of 164 men

present at problea out of 181
assigned; largest class was 322
present for training out of 358
assigmed.

Bo. of Instructors: 3 to 9

‘Fp_nuﬁx Generally inadequate
o provide the necessary instruc-
tion and supervision. Laok of
adequately quslified ingtructors
results i{n mortar concurrent truin-
ing consisting of close order dril)
and physical traini (observed at
one post). "County fair" type of
instruotion appears to be an effec-
tive method of instruction, but it
requires some increase in instruo-
tor personnsel.

(Por further disoussion of this
toplic ses Table 1(A) and pages
19-20 of the accompanying text.)

which weapon is fired.

(Por discussion of this topio
see Table 1(A) and page 21 of
the acoompanying text.)

3

.

.

there wes 81 mm.
shortage, the 60
mm, was used.
This may result in
some confusion.
Insufficient 4.2
weapons for train-
1§, Some posts
unable to give any
instruction at all
M-10 Plotting
Board 1s too com-
plicated for mas-
tery within train-
ing time allotted.
Testing conditions
(gunner's examina-
tion) lead to un-
reliasble and
spurious results.
Considerable dis-
crepancy between
time allotted to
instruction per
company and amount
given per indivi-
dual.
"County feir" in-
structior observed
seemed to be falr-
1y effective.

. Researsch on op time for blocks of instruc-

tion and most advantageous distribution of
praotice.

Determination of optimum instructor-traines
ratio for moat effective learning.

2.

3. Determination of job requirements and profici-
ency measurements for mastery of M-10 Plotting
Board.

4. Development of job analysis and proficiency
measures.

5. Research on personnel seleotion for mortar
instruction.

6. Re-design and simplify M-10 Plotting Board.

;rnnigi alds:

. Development of group sise working models of all
mortar sights.

2. Development of smoke rounds for training
ranges. .

3. Produotion of films to teach technique of fire
and M-10 Plotting Board. .

! Subcaliber shells capable of reaching realistic
ranges.

Implementation mg;ntione:
I ﬁ[oy posltTve motivational tnoentives.

2. Re-evaluation of the need for personnel selec-
tion for mortar training.
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The tables are an attempt to summarize the most important
material concerning marksmanship instruction obtained from the
observations of training. The tabular summaries are presented
under the following headings:

l. Instructional topic
2. Training aids
a. actually employed
b, needed
3. Appraisal of motivation (extrinsic) employed
4. Factors of learning
a. practice
b. participation
c. knowledge of results
« Instructor-trainee ratio
« Obvious differences between training and operational
situations
« Comments
« Phase II and implementation recommendations

(@ LN o\

The discussion to follow in this section will deal with the first
six of the columnar headings.

1. Instructicnal Topic

The first column in the tables divides the weapon training
into broad categories of instruction. Further sub-divisions were
attempted, but they did not add significantly to the summary. It
should be noted that no attempt was made to job analyze the in-
struction. One of the recommendations growing out of this survey
1s that a job analysis should be undertaken, but such activity 1is
beyond the scope of the present project.

The instructional topics listed are taught by any one or a
combination of the following methods: (1) the lecture, (2)
demonstration, and (3) practical work. Although the word "lec~-
ture" does not appear anywhere on subject schedules, lesson
plans, and/or any other training literature, there can be no
doubt but that the lecture 1s the most frequently practiced
method of instruction. Lesson after lesson was observed in
which the principal instructor, wearing (or talking into) a
microphone, lectured to classes of 150 to 300 men. This was
referred to in officlal language as a "conference," on the
rationalization that the instructor, in the last minute or two
of the hour, would ask anywhere {rom one to three questions of
individuals in the class or of the class as a whole. Whatever
might be the official name given to this instruction, the fact
remains that it conforms to the conventional definition of a
lecture.,

, Demonstrations were usually incorporated in the lecture
presentation. However, it should be borne in mind that the
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class size frequently was in excess of two hundred men; hence

i1t was not surprising that many men were unable to see the details
of the demonstration., Moreover, the physical environment in
which the tralning occurred frequently worked against effective
instruction, For example, at some posts there was a shortage of
public address systems, bleachers, and other facilities and equip-
ment normally associated wich mass-training situations; accord-
ingly, 1t 1is probable that large numbers of trainees did not hear
or see gignificant portions of the information presented,

Probably the most effective technique employed is the practi-
cal work--=-except for the fact that there were usually too few
instructors to circulate among the trainees and to supervise the
practical work. Accordingly, conslderable reliance 1is placed on
the principal instructor "talking through" the problem. That
is to say, as the instructor calls out the operation or movement
go be performed, the members of the class perform the specific

ask.,

It has already been said that the practical work 1s the most

effective technique employed. Insofar as "talking through'" 1is

at attempt to provide prsctical work--~that is, to get the student
Barticigating in the traininge~-it 1s a good instructional method.
owever, under present practices (large classes and insufficient
supervisory personnel), "talking through" a lesson is, for all
practical purposes, synonymous with "by the numbers" instruction.
Unless qualified assistants in adequate numbers are provided, the
instructor cannot know to what extent his instructlion is being
learned. Evaluation of instruction will be discussed in greater

*nil in a later section of the rc¢port under the heading of

... 2.6nGcy mseasurcs.

2. Training Alds: Actually Employed and Needed

The first half of column 2 in the tables decals with aids
observed as actually employed during instruction, While a number
of training ailds and devices may be listed in local training aids
catalogs or lesson plans, the entries under thig heading are re-
stricted to aids seen to be actually employed. As a result of
this restriction, it can be said with some degree of certainty
that, at present, most marksmanship instruction is presentcd with
a minimum of training aids.

In general, tine weapons themselves, or other operational
equipment, are employed in the instruction. However, reliance
on the weapon as a tralning device sometimes cperates to limit
the offectiveness of the instruction. For exemple, only two of
the six installations visited had as meny as five L.2-inch mortars,
At oneo post there was a serious shortage of 75-mm recoilless rifles
(about ten or twelve) while a nearby National Guard unit was al-
leged to have about forty in storage. Still another post, with
fifty companies undergoing various phases of instruction, reported
only 57 M-10 plotting boards.

-7-
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Furthermore, it 18 not enough merely to furnish the traines
with operational equipment, because the equipment 1s frequently
not functional. For example, it was observed that during Ml
rifle firing it was necessary to hand operate the bolt on large
numbers of the weapons. . The Browning Automatic Rifle was also
seen to be persistently malfunctional, and the condition of many
other weapons which are constantly in use also leaves much to
be desired,

In general, it appears that the reason for the extensive
weapon malfunctions during training is that there 1s not sufficient
servicing and examination of the weapons. The shortage of ordnance
personnel to perform this function is emphasized by the fact that
rarely are qualified ordnance personnel present on the training
area to service weapons,

Closely related to the problem of weapon availability and
condition is the avallability of ammunition. In the absence of
ammunition to fire, marksmanship proficiency can only be a matter
of conjecture and inference rather than of demonstration and
measurement. For example, one post visited was without any tracer
ammunition; hence, all the instruction and practice which depend
on tracer ammunition were close to meaningless. While the train-
ees did get to fire the machine gun at targets, they got no oppor-
tunity to adjust their aim by observing the strike of tracer
bullets.

Subcaliber firing as a training aid. Ammunition allowances
become particularly important when the weapons are of such size
that the firing of many service rounds becones expensive., Thus
instructional practice firing with the mortars, the recollless
rifles, and the rocket launchers 1s seriously curtalled by ammu-
nition cost and shortage. To overcome this limitation, some sub-
caliber devices are in use. In general, these are good as far
as they go. However, some important improvements in the subcaliber
devices are indicated. For example, present subcaliber firing
with the recoilless rifles is highly unrealistic. Two important
elements, the backblast and the noilse, are missing during training.
All that can be said with certainty about the training is that the
trainees learn to fire .30 callber ammunition with a 75-mm recoil=-
less rifle., The L.2-inch mortar is fired with 60-mm mortar ammue
nition as subcaliber; hence, the emotional factors (the danger
and noise) are present in this situation. However, even this
situation lacks some realism since the 60-mm mortar cannot be
fired at the ranges to which the l.2-inch mortar would normally
be used.,

It should be emphasized that under present practices and
ammunition allowances, no 4.2-inch ammunition is fired during
training. Under the circumstances, no f.2-inch ammunition can
be curtailed. Moreover, the fact that no service ammunition 1is
expended means that marksmanship performance is, at best, only
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a matter of conjecture drawn from the subcaliber firing. The
question to be considered is whether or not the training objective
is achieved, There is no doubt that at the present time profi-
clency on the l.2-inch mortar is neither measured nor evaluated
adequately. The discussion of proficiency measures, howevor, has
been postponed until a later section of this report.

Some allowance should be made for the expenditure of ammuni-
tion for developing proficiency measures and for validating the
effectiveness of various subcaliber devices and training procedures.
If ammuniticn were available in unlimited quantities, it would be
obvious that the best way to learn to fire a weapon 1s tc fire
with live ammunition. With limited supplies of ammunition, the
problem becomes even more important. Until reliable proficiency
measures are developed and validated, the effectiveness of any
increase or decrease in ammunition allowances cannot bhe assessed.

In the meantime, untll the subcaliber devices are validated
against reliable proficiency measures, sound principles of learn-
ing indicate that, wherever subcaliber devices are or can be
utilized, they should provide those elements which are of training
importance. Although noise and cues to danger can be omitted in
early stages of training (where conceivably they might inhibit
learning), they should be included at some point in the training
where they might contribute to the learning.

Training films, Under the column headed "needed" training
alds, there are llsted, among others, a number of training films.
Although a number of marksmanship films are indicated in SR 110-
1-1, the observers saw only one film employed during training.
That is to say that of the 1120 hours of instruction observed,
cnly one hour included the showing of a film directly related to
marksmanship. In view of the large number of flilms which are
avallable; the many which shoula be used to advantage, and those
which ought to be produced, it is discouraging to discover that
almost none are used 1n marksmanship instruction.

It 13 possible that this éituation stems from a statement
contained in official Army literature, Specifically, Army Train-
ing Program 7-600-1 (Section I, paragrsph 9b, dated 21 June 1951)
reads:

Training films and film strips are valuable aids to
instruction. They should not be substituted, however,
for otaer more appropriats methods of instruction, nor
should they detract from the emphasis being placed on
practical work.

As far as it goes, the statement 1s not a bad one. Howsever,
two important questions should be considered in this connection.
First, what "more appropriate" methods of instruction are used
in the Army? Second, why must it be assumed that the film sub-
stitutes for something else? Or, that the films would detract
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from emphasizing practical work?

During the past several years, research has indicated that
there are few methods of instruction---particularly in mass~
training situations---more effective than instruction with film,
Moreover, research in recent years has demonstrated that films
dealing with technical material are particularly effective aids
to instruction when, among other characteristics, they provide
for student participation during the screening, It is an error
to consider that an instructional film i1s a training method in
itself, It 1s, rather, an aid which the good instructor uses to
increase the effectiveness of his te .ching,

i

Probably the reason that films are not employed 1s that in-
adequate provision is made for theilr use, Accordingl:;, one recome
mendation which emerges from this discussion is that training
installations should be surveyed to provide buildings, equipment,
and efficient distribution facilitles, all devoted to an increased
use of training films,

It might be noted, parenthetically, that recent research con-
cerning the role of television in the classroom indicates that
this latest medium of mass communication may solve a number of
the problems presently holding back the use of instructional
films. Furthermore, television holds promlise of value &as an
instructional technique, However, the utilization of television
in marksmanship instruction is not anticipated for the immediate
future. Accordingly, this report has been confined to instruc-
tional procedures and materlials currently available,

The importance of this problem cannot be exaggerated, Thou-
sands of men undergo Army training daily in groups ranging from
150 to 300 men each. The instructors, while for the most part
willing, are not well prepared and qualified to teach. Some,

“*AS of this writing, the Instructional Film Research Program has
1ssued some 22 technical reports covering experiments most of
which employed film and no-film groups. The evidence that learn-
ing occurs from films is overwhelming. See especially the follow=-
ing: P. Ash, "The relative effectiveness of massed versus spaced
film presentation," SDC-269-T7-3; J. Zuckerman, "Commentary varia-
tions: Level of verbalization, personal reference, and the phase
relations in instructional films on perceptual-motor tasks," SDC-
269-7<l; W. 8. Vincent, P. Ash, and L. P. Greenhill, "Relationship
of length and fact frequency to effectiveness of instructional
motion plctures," 3SDC-269-7-7; D. M. Neu, "The effect of attention
ﬁaining devices on film-mediated learning," SDC-269-7-9; N. Jaspen,

Effects on tralning of experimental film variables, Study I:
Verbalization, rate of development, nomenclature errors, 'how=ite
works!, repetition," 3DC-269-7-17.
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indeed, appear to be only marginally qualified in the military
professional sense. Furthermore, as already noted, the mosat
frequently employed method of instruction is by the lecture in a
physical environment which, charitably described, 1s less than
ideal. Now then, if films have been found to be helpful to good
instructors under the best of conditions, certainly there is
reason to believe that the present Army instruction could be
measurably improved with good training films.

Conclusions. Table 2 presents a complete listing of training
alds which are recommended together with recommendations for
further research (Phase II). This discussion on training aids,
however, will be concluded with a listing of a few observations
which are considered of paramount importance.

a., Few tralning aids or devices are used in marksmanship
training. In view of evidende that training aids are
valuable tools for instruction and learning, their
extensive use should be encouraged, Usually opera-
tional equipment 1s used, but this frequently (and
paradoxically) limits the effectiveness of instruction
as a result of both weapon malfunctions and shortages
and ammunition costs.

b. In general, the most Trequently used aids other than
operational equipment are graphic tralning aids. These
were seen to be quite inadequate in size and, frequently,
confusing in content. While these comments apply in a
general way to all the posts visited, there 1is a wide
variation between posts-~-even between units within a
single post=--in the degree to which the generalization
applies.

c. Devices are needed which will provide the trainee with
practice under as realistic a situation as possible
together with meaningful and immediate knowledge of
results.

d. A device is needed which will provide meaningful and
immediate knowledge of results when the operational
equipment itself 1s used.

e« A number of films are avallgble which are not used., In
addition, new films should be produced which will include
such factors as atudent participation,

3. Appraisal of the Motivation (Extrinsic) Employed

By extrinsic motivation is meant incentive conditions outside
of the trainee (reward and punishment) which are determined
the instructor or the training environment. This is to be dis-
tingulished from intrinsic motivation by which 1s meant conditions
which are within the tralnee (desire to achieve, willingness to

-11l~
TR, »




SUMMARY OF TRAINING AIDS

TABLE 2

MBS
BTN IT I TRFUNMT ION

NEEDED

WEAPON TYPE OF TRAINING PHASE II AND IMPLEMENTA~
AID RECOMMENDED TION RECOMMENDATIONS
All Direct |{1. Device which gives l. Development and valie

Fire Weapons

knowledge of results in
dry firing.

dation of a knowledge
of results device

2. Device which automati- which indicates bullet
cally scores and yields strike on 500 or 1000
immedlate knowledge of inch targets during
results in wet firing. dry firing practice,

3. Training films for ori- |{2..Development and vali-
entation and technical dation of an automatic
instruction, (Participa=- and reliable scoring
tion-type films for the device for all wet
latter., firing situations

which also yield ime-
mediate knowledge of
results to the shoeter.
3« Production and valida~

tion of training films
on all phases of
marksmanship instruce
tion, Specilal empha-
sls to be placed on
the development of
participation=-type
films to provide for
trainee practice.

All Weapons | 1. Device which gives both |1, Development and vali-

(when used elevation and deflece dation of realistic

in tracking tion tracking practice moving targets whosc

moving ob= simultaneously. movements vary simule-

jects) taneously in both
vertical and horizon-
tal dimensions,

M-1 Rifle l. Device to check rell=- 1, Development and vali-
ably and accurately dation of:
individualts ability to (a) instruments to
get correct sight pice measure an indivi-
ture, dualts sight picture

2. Device to give visual and sighting benavi._~.
and kinesthetic (i.e., (b) individual trigz-:
muscle-sense) informa- squeeze device which
tion and training on gives kinesthetic and
trigger squeeze (indivi- visual kiaowledge of
dual size), results.

3. Group size working model (¢) working model of

of M-1 rear sight to shoy
corrections.

M-1 rear sight (group
size) for instruction
on sight changes,
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TABLE 2 (Cont.)
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SUMMARY OF TRAINING AIDS NEEDED

WEAPON

TYPE OF TRAINING
AID RECOMMENDED

PHASE II AND IMPLEMENTA-
TION RECOMMENDATIONS

All Mortars

7}

2e

3

Lo

A training shell for
use on training shell
range which contains
small smoke charge and
which explodes on cone
tact.

Training films for ori-
entation and technical
instruction (participa-
tion-type films for the
latter§.

Modified Cook Demonstra-
tor to show shell tra-
Jectory (all mortars).
Group size working model
of sights.,

Long range subcaliber
ammunition for L4.2-inch
mortar.

l. Development and vali-
dation of training
smoke shell for use in
training shell range
practice in Forward
Observation Procedure,
Production and valid.u-
tion of training on
all phases of mortar
instruction. Films to
be produced 1n light
of recent research
findings of providing
for tralnee practice
and participation dur-
ing film showing.
Development and vali-
dation of:

(a) modification of
Cook Demonstrator to
demonstrate more
effectively the rela-
tionship of shell
trajectory to sight
and barrel changes.
(b) group size working
model of sights to
give knowledge of
results to class prob-
lems.,

(¢) subcaliber ammuni-
tion for }.2-inch mor-
tar capable of reach-
ing reslistic ranges.

2.

3

Browning
Automatic
Rifle

1.

Device (individual) to
teach trigger "press'
and which provides
kinesthetic and visual
knowledge of results,

l. Development and val
dation of an indiv.-
dual size trigger
squeeze device whierh
gives kinesthetic &=
visual knowledge of
results.,

Grenade
Launcher

1.

Training shell which
contains small smoke
charge which explodes on
contact yielding know=-
ledge of results,

Development and vali-
dation of training
shell which contains
small smoke charge
which explodes on con-
tact ylelding know-
ledge of results.
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TABLE 2 (Concl.)

SUMMARY OF TRAINING AIDS NEEDED

WEAPON TYPE OF TRAINING PHASE II AND IMPLEMENTA-
AID RECOMMENDED TION RECOMMENDATIONS
Rocket l, Three-dimensional de- 1. Development and vali-
Launcher vice (group size) to dation of three-

teach principles of dimensional device

boresighting. (group size) to
facilitate teaching
the principles of
boresighting.
Recollless l. Three-dimensional de~ 1., Development and vali-

Rifles

vice (group size) to
teach principles of
boresighting.

dation of three-
dimensional device
(group size) to

2, Inert service round facilitate teaching
for loading practice, the principles of
3. Sight picture devices boresightirg.

for effective instruc-

tion showing target-
distance perspective,

Subcaliber device which

provides realistic

backblast and noise as

well as projectile
capable of firing,

2e

3.

Utilization of inert
service rounds in
loading practice,
Modification and vali-~
dation of existing
sight picture device
to demonstrate effec-
tively target-distance
perspective,
Modification and vali-
dation of presently
used subceliber de-
vices to provide
realistic backblast
and nolse.
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learn, zeal to excel, etc.). Extrinsic motivation can be observed
and 1ts effect evaluated; intringic motivation, because of its
subjective nature, cannot be so readily observed. Accordingly,
this survey is limited to overtly applied and observable axtrinsic
motivation,

Recruits in the Army arrive at the trainiag area with vary-
ing degreea of motivation to learn. There are some who have a
drive to learn all they can, and some of these are driven by an
ambition to excel (perhaps to qualify for OCS training) over others
in the company.

The opposite extreme 1is the group, which may be small, which
is determined not to learn at all, It is important to remember,
however, that men who fail to learn are not necessarily deliberate
in their failure; they may lack the required educational back-
ground and/or capacity to learn the material. However, in tho
military training situation---in which large numbers of men are
drafted into service--~there are certain to be some men there
agalnst their will.

Between these two extremes of the intrinsically highly moti-
vated and the deliberately negatively motivated, there are indivi-
duals who represent the entire range., Thus, 1f measurement were
undertaken, it would prooably be found that some recruits are
indifferent--~they will learn, but they are not eager---while
others will be more and some less eager to learn,

The experience of most teachers i1s that the more highly
motivated the tralnee, the easier it is to teach. However, moti-
vation 1s a delicately balanced mechanism., It is not static; it
can and does change easily from moment to moment.

Because motivation is so subject to change by environmental
pressures, extrinslc incentives are extremely important elements
in a training situation. It should be remembered that what is
done in the name of motivation can work either for or against
the desired end.

Accordingly, column 3 of Table 1 was included in the hope
that the observations of training would uncover practices which
heighten in a positive (i.e., desirable) direction the trainees!
inner desires to learn. Unfortunately, the best that can be
said is that what incentives are provided are haphazard and in-
consistent. There i1s a marked absence of positive incentives,
and the emphasis appears to be on punitive discipline. Thus it
was observed that, during the 10-minute class "break," recruits
were required to do "push-ups" as punishment for defections such
as falling asleep durling the lecture or having their pocket flaps
unbuttcned.

This 1s not intended to be a philosophical discussion about
the need or advisability for discipline and disciplinary measures,
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The only concern here 1s whether or not these measures have been
applied at the proper time. Present knowledge of the effect of
punitive action in a training situation leads to the generaliza-
tion that the trainee will most likely undergo an emotional upset
which will interfere with hls learning. Morsover, it must be
considered that the effect of punishment is somewhat unpredictable,
Positive (rewarding) incentives are better than negative ones,

Except in 1isolated instances, nothing of a positive nature
1s applied to heighten motivation. The practices which are
generally employed can only be appralsed as highly inadequate and
too likely to depress the students! desires to learn. Only in
rare cases 1s there 1lnter-squad or inter-~individual competition
with a real and relatively immediate rewarding goal to be achieved.,
One such case was observed during mortar instruction. The class
was divided into four teams, and the team which laid out the
mortars most accurately and rapidly was declared the winning team,
The slowest was the loser and policed up the weapons of the
winners while the latter enjoyed an additional 10-minute "break."
At another post, the five highest scorers on the mortar gunner!'s
examination were awarded, in mockeceremonial fashion, medals made
from the ends of tin cans to which ten-cent store ribbon was
affixed,

The instances of applied imagination in this area are so
rare that these two stand out as almost 1solated cases., Except
for these, extrinsic motivation was observed to be missing from
the instruction to a marked degree. In order to exercise control
over the men, only strict disciplinary measures were applied dur-
ing the learning periods. Such measures, in general, are of
questionable value. There 1s reason to consider, moreover, that
punitive discipline during training periods affects the training
in a negative direction.

Also weapon shortages and malfunctions probably have an
advrerse effect on motivation. There is perhaps no strong desire
to learn to use a weapon which is seen to be persistently mal-
functional even during training sessions.,

Still another factor affecting motivation is the apparent
lack of offlcial concern about the need for inclement weather
schedules. Another factor 1s found in poorly qualified and
disgruntled instructors who certainly (though not necessarily
intentionally) militate agalnst a desirable learning environment.
As long as "pipe-line" personnel (i.e., "transient" personnel
destined for transfer to other duty) are utilized as instructorge--
sometimes against thsir wishes and frequently in the absence of
any qualificatlions to teach---the training and learning are likely
to be adversely affected.

Finally, although Ml rifle qualification scores are posted,
they may have less effect on motivation than might be expected.
There 1s no concrete evidence that large numbers of men qualify
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by the ".30 caliber pencil," but there is sufficient talk about
it to consider it a possibllity. Cheating is possible, and if 1t
does ococur, motivation to learn may give way to achleving high
scores by other means,

A further point should be considered in the matter of Ml
rifle scores. Assuming that the scores are valid and honestly
achieved, this question might be asked: What i1s done with the
scores? Aslide from awarding a medal to qualified men, nothing
is done, The only people affected are the "bolos." Insofar as
official Army records are concerned, these unqualified men repre-
sent only a small fraction--~15% to 20% at most---of the trainees.
Unqualified men are required to refire the course or take parts
of the instruction over. Or, and this is what makes the scheme
appear invalid, nothing is done. What then 1s the motivation to
succeed? At best 1t 1is only an individual's desire to identify
with his group and not to be singled out as a failure. The
emphasis 1s a negative one, since the incentlive operates to bring
the motivation only up to a minimum level. What 1s required are
incentlives which will make the tralnee want to achieve his highest
level of proficiency.

L. Factors of Learning

Of particular interest in this review was an evaluation of
the degree to which basic learning principles were applied in
marksmanship training. The following discussion, therefore, will
deal with problems related to (a) individual differences among
trainees, (b) massed and spaced practice, and (¢) knowledgo of
results,

Problems related to individual differences. An implied
objectlive of marksmanship instruction is to train Army recruits
to a common level of proficiency. In other words, the objective
is a relatively "standardized" end-product. The implicit hope
is that each man will be able to take the place of any other man
in the organization.

To achieve the objective of a standardized end-product, the
Army's present scheme of instruction is to provide standardized
instruction for all men. The rationale is that, 1f all men get
the same instruction in the same way, they will all be equally
trained., Unfortunately, this is neither logically nor practi-
cally correct. Of course, in the absence of adequate measures
of proficiency, 1t is difficult to do more than make a subjective
judgment about this pollcy based on the obaervations of the
training. These judgments lead to the conclusion that many
trainees fall to master---indeed, to grasp---elements of the
material included 1n the training. This 1s the result. in large
measure, of the fact that many men are taken through the training
at too rapld a pace, while still others do not have the riecessary
intelligence and educational background to profit from the instruce
tion, even if 1t were slowed down significantly. Accordingly, the
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end-products achieved by the present program of instruction vary
considerably (from zero on up) in ability to perform the tasks.

Since individuals vary 1n capacity to absorb instruction, a
training program 1s required which is flexible and varled in 1ts
pacing, ~cntent, and practice; in short, it should be geared to
the students! abilitles and rates of progress. Although 1% cannot
be expected that everyone can be made equally profilcient, the
degree of variation can be controlled somewhat by providing a
greater degree of varlied (and individual) instruction.

At present the official implied (and sometimes expressed)
position 13 that the instruction 1s geared to the "average" or
"middle" group of students., However, there 1s n» evidence that
any attempt has been (or is being) made to determine what the
level of capacity 1s of a "middle" group. On the contrary, the
content of instruction, th:z amount of materlal to be covered, anc
the time devoted to each subject appears to be little more than
arbitrary selection handed down from "on top." Accordingly, the
programs of 1lnstruction in the various weapons become highly rigid
and stylized presentations of material with a minimum regard to
the degree of actual learning. The result is not standardized
traineos but rather recruits with greatly varylng degrees of pro-
flciency.

There 13 somo implicit recognition of the need for individual-
1zed training by the Army's use of the coach-and~pupil method of
instruction. In the ideal application of this method, a qualified
firer--~and qualified instructor-~-observes a traineel!s performance
and corrects errors as they occur. The method (as used in the
Army at present) falls to achieve the desired result because the
coach 1s no better qualified to give instruction than his pupil.

Only one military training installation was observed to gilve
instruction on the Ml rifle using "permanent" and specially-
trained coaches, one to each firing point on the line. Under
this scheme, a given coach seldom had more than six to ten train-
ees to teach during any one period; hence, he came to know "his"
students and was able to follow them through all their firing,
glving immediate attention and assistance to firing problems.

Morecver, certain current Army policies and practices mili-
tate against adequate provision for individualized instruction.
These are: (a) classes ranging in size from 150 to 300 (or more)
trainees with an average of four or five instructors, (b) student
participation which involves "talking through" and "by-the-number -
Instructlion usually leaves the slow student behind in the training,
(c) heterogeneous grouping of men in terms of ability to learn the
materinl, and (d) marked tendency for the contents, schedules, and
methods of instruction to be highly inflexible regardless of any
given group'!s learning progress. Thils last occurs because of the
absence of valid and reliable proficiency measures which, if applieéd,

-15=-



RESSRSOTRED—
FROTRS G ENRORMA PRGN

would probably indicate that the amount of learning falls far
short of the amount of instruction given.

It should be noted, however, that some training procedures
are currently utilized which do mitigate, to a degrec at least,
the effect of individual differences among the tralnees. These
are: (a) assistant instructors whose primary responsibility is
to ocirculate among the trainees to give them individual attention,
(b) special after-duty hours of instruction for recruits who have
speclal problems, and (¢) a "county-fair" method of instruction
in which relatively small groups of men go from one phase of
instruction to another, each one taught by a different instructor.

Of these, the last appears to be the most promising. Divid-
ing the class 1nto smaller groups tends to reduce the instructor-
trainee ratio, thereby providing greater opportunity for instruc-
tor-student communication on a face-to-face basis. This method
is distinguished here from what is commonly referred to as "con-
current training," because in the "county-fair" method each topic
of instruction 1s of equal importance, The roving assistant
instructors, referred to In (a) above, are of limited value. The
observations of this kind of instruction indicate that unless
each instructor feels and has a real responsibility to a group of
trainees, he 1s likely to roam around giving only haphazard assist-
ance, This means that the principal instructor has the task of
not only supervising the instruction but also supervising the
efforts of his assistants. Finally, (b) above 1s of extremely
dublious value, because 1t 1s difficult to know when extra hours
couid be found for such instruction. The schedule of instruction
1s so excessively crowded now that it would not be desirable to
add to it further. Moreover, the regularly scheduled training
sessions suffer from a shortage of qualified instructors; hence,
it is difficult to envision the kind of instruction which could
be given at other times, such as during the evening.

An outgrowth of this discussion is the recommendation that
research be undertaken to determine ways in which the variations
of proficisncy between individuals can be measured and effoctive
training techniques developed which take into account these indi-
vidual differences. Obviously, this means that a concomitant
research project would be the development oif proficlency moasures
to determine effectivenrcss of the present and any revised tralning

program,

Problcems related to the massing of tralning. 1In general,
weapon instruction appears to be excessively magsed into single
large blocks of practice. It was not unusual to find, for example,
that all mechanical training on a gun was taught in one day in a
single six to elght hour session. This was also true of prelimi-
nary marksmanship. The instruction on the Ml rifle, for instance,
is usually divided into thrcc major topics, namecly, mechanical
training, preliminary marksmanship instruction, and firing for
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practice and record. As already noted, the first 1s frequently
taught in one or two days of concentrated instruction. The second
phase, preliminary rifle instruction, occupies approximately

twelve to fourteen consecutive days of concentrated instruction

on trigger squeeze, position excercises, breath control, scorebook-
keeping, sustained fire (dry), and sc forth. Finally, after about
sixteen days, the trainee 1s permitted to fire the weapon, This
too 1s concentrated into three to three-and-a-half consecutive

days of firing.

3till another example can be found in mortar training; six
to eight consecutive hours (usually within a single day) are
devoted to preparation for, and administration of, the gunner's
examination. It can only be noted that such massing of practice
or instruction usuallv has the offect of fatiguling and boring
both students and instructors. Moreover, it should be pointed
out that such massed instruction has usually been found to be
poorly retained for an extended period of time,

Experiments in the fleld of educational psychology indicate
that, 1n both verbal and motor-skill learning, spaced practice
is more effective than massed for retention of learning. Since
it 1s clear that the Army 13 not concerned with training recruits
for short-term proficiency, the present instruction schedules
should be examined to find ways in which the instruction could
be divided into more effective spaced periods of practice. It
might be suggested, for example, that the M1l preliminary rifle
instruction be broken up by periods of interpolated firing prac-
tice. Thus instead of all the firing occurring in three consecu-
tive days with approximately three hundred rounds of ammunition,
it would be more effective if brief firing sessions were intro-
duced after instruction on each of the various firing positions.
For example, it 1s almost certain that, instead of three hundred
rounds in three days, a more effective distribution of practice
would be thirty rounds per day for ten days. It remains for
experimentation to provide the answer to the question of what is
the best distribution of practice.

It is desirable that each of the infantry weapons be indivi-
dually studled to find the most effective length of time to be
devoted to various phases of marksmanship. A relisble and valid
measure of proficiency should include the retention of the skill
over extended periods of time, not just immediately after the
Instruction., While such a study should be undertaken as a
research and develcpment program, 1ts implementation requires
careful and informed supervision,

Problems related to "knowledge of results." By knowledge
of results 1s meant presentation of informatiIon to the learner
that a response h» has made (verbal or sensori-motor, such as
answering a question or firing at a target) 1is correct and
accurate (or incorrect and inaccurate). It has been demonstrated
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at practical, experimental, and theoretical levels of investiga-
tion that giving a learner such knowledge of results immediately
following his response has a significant positive effect on
learning. Moreover, the more meaningful the knowledge of resultas,
the greater will be the facilitating effect on learning. Further-
more, there is experimental evidence that in the absence of knowl-
edge of resuits there is a significant deterioration of learning.

In general, much marksmanship instruction in the Army 1s
Jdistinguished by the ubsence, or substantial delay, of knowledge
of results. There 1s, during instructional practice firing, some
knowledge of results provided by tracer ammunition, marked targets,
and correction of errors by assistant instructors. The real value
of tracer ammunition during practice firing is not fully known.
However, in both firing and dry-firing practice, there 1s a marked
delay, or absence, of information which might guide the student in
the correction or reinforcement of his last response,

With the exception of triangulation exercises during prelimi-
nary rifle instruction, all forms of dry firing falled to gilve
any meaningful knowledge of results. Thus a trainee is 1likely to
put forth only enough effort to satisfy the wetchful eye of the
instructor. Since he has no 1information which tells him that
his efforts are either right or wrong, there 1s no reason for the
trainee to assume that he has not mastered the skill and that he
needs more practice. Certainly the recruit realizes that the
"coach," his fellow recruit, has no more information than he has
to determine the correctness of his movements.

Accordingly, a major recommendation is for the development
of devices suitable for outdoor use which will give the trainee
immediate, shot-by-shot, information of where the bullet would
have gstruck had he been firing live ammunition. Still another
device 1s required for use with live ammunition to provide the
trainee immediate information that his shot did (or did not)
strike the target at the point aimed at. The simplest type of
target would be one which would break and shatter when struck.
However, 1t would be desirable that the student should know where
the bullet did strike if the shot was a miss, Finally, the tar-
gets should be immediately replaceable to minimize delay between
shots fired. The 1deal type of target would b3 one which auto-
matically would provide the trainee with immediate and meaningful
knowledge of the progress he is making in learning marksmanship.

It should be emphasized that these devices should be developed
for use in early as well as late stages of training. It 1s impor-
tant that the student should be apprised of his learning progress
as early in the instruction as it is meaningful to include such
informatlon., At the present time knowledge of results is missing
not only from early stages of learning but also from late phases
of practice. For example, there is, at best, only delayed informa-
tion in the squad distribution and assault firing problems. During
these problems, the standard operating procedure 1s to score the
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problem at the completion of all firing. This delay has tha
effect of making the information, when it is given, almost mean-
inglegs--=-particularly when the tralnee has no further opportunity
to reinforce or correct his work.

5. Instructor-Trainee Ratio

The column headed "Instructor-Trainee Rati.' summarizes and
attempts to appralse size of classes observed ralative to the
number of instructors pver class. It was noted that classes ranged
in size froin 15C to 300 trainees. The number of instructors
(principal instructors plus assistants) in attendance ranged from

three to six.

It 13 conceded that certain instructional topics can be
taught effectively to large groups of students (when adequate
facilities are available). Such topics usually comprise general
information and non-technical material., However, repesated in-
stances were observed in which a lone instructor attempted to
lecture to a company-size group without the aid cf a public
address system, without legible graphic training aids, and with-
out bleachers for the class, to mention but a few of the handi-
caps. Moreover, interfering noise and activitles in adjacent
training areas competed for the trainees! attention.

Assuming that the necessary facilities and equipment are
avallable for the instruction of large classes, there are still
large numbers of training topics which, with current instruction:.1
materials, cannot be successfully taught on a mass-instruction
basis. The section immediately preceding has already discussed
the importance of individualized instruction and need not be
amplified further except to mention the obvious fact that the
degree of individualized instruction is a function of the instruc-
tor-trainee ratio.

It would be well to consider here some other pressing problems
which are related to the central problem of the ratio between in-
structors and trainees. First i1s the problem of trainee absences
from instruction., During the observations the absences regularly
averaged from 15% to 20% of the company strength. An examination
of the causes for the absences provided the following: (a) sick
call, (b) kitchen police and guard duty, (c) classification and
assignment interviews, and (d) other miscellaneous reasons, such
as AWOL's and prisoners.

Some absence from instruction 1s to be expected. However,
every effort should be made to keep it to a minimum. 1In any case,
where the percentage 1s as consistently large as it has been found
to be, special provision should be made to have "make-up" instruc-
tion, At present, the only available time for make-up training
1s during Commander!s Time and after-duty hours. In view of the
fact that a trainee'!s time 1is fully accounted for in the regular
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schedule, it 1is clear that he could not logically join another
company for instruction on a specific topic without missing still
another lesson for which he is scheduled during the same hour.

As for Commander!s Time, it would appear that company commanders
are already faced with insufficient time for the activities which
are necessary, such as inspections, weapon cleaning, etc. In any
case, make-up instruction during both Commandert!s Time and after-
duty hours is likely to be 1limited by the shortags of instruction..
personnel qualified to give the training.

Although no systematic search was made to determine the
extent to which make-up training was provided, such instruction
was not readily apparent. Moreover, the informal search which was
made during the observational visits led to the conclusion that
make-up instruction is clearly inadequate-«-if, indeed, it exists
at all. It should be stated at this point that this discussion
does not apply to men transferred to another company after missing
more than three days of consecutive instruction due to illness.

At least one suggestion can be made to minimize the adverse
effect of absenteelsm: Iimplement as many controls over the causes
of absenteeism while at the same time providing regularly scheduled
and adequately staffed make-up periods of instruction.

In considering the problem from the point of view of the
number of instructors involved in the ratio, a number of problems
present themselves for consideration. Certainly the most urgent
problem stems directly from officlal Army policy and practice
relative to instructional personnel. Ait the present time, instruc-
tors at infantry training installations are, for the most part,
"pipe-1line" personnel. That 1s, they are performing instruction
duties while awaiting orders to something else. The quality of
the instruction---and it follows, logically, the end-product also---
suffers from this rotation program to a perceptible extent., One
of the posts visited reported that the turnover of instructional
personnel was 120% in the last year. At this same installation
there was found the extreme case of one company having a change
of commanding officers six times within the sixteen-week cycle of
training. Not only are instructors rotated at these rapid rates,
but also they are provided in inadequate numbers. An example of
this situation was found at one post which, at the time of the
visit, had 52 companies in training (a total number of trainees
in excess of 10,000) with only a total (officers and enlisted men)
of 113 instructors whose primary duty was weapon training. This
installation was so hard pressed for personnel that one assistant
instructor was always missing from the training area because he
was agssigned to kitchen police duty that day. Moreover, the
shortage was such that the instructor was assigned KP duty even
though he was a non-commissioned officer.

It 18 submitted that such a situation is serious enough to
require immediate attention and steps taken to solve the problem,
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Considerable time and experlence are required for an instructor to
become familiar enough with the material of training to be really
effective in the task of instruction. While no time limit can be
placed for such an in-service period, 1t is clearly evident that
the majority of instructors in infantry training are rotated long
before they have even begun to develop any teaching proficlenoy.
This was clear durlng the observations and is reflected in the
quality of recruits who are trained by these instructors. Again,
no verification was readily feasible, but it was gencrally con-
ceded that the averago length of a tour of instructor duty at the
training divisions was approximately three to four months., Any-
one who remalned as long as six months was enviously referred to

as a "homesteader." This situation adversely affects the training
from the source of instruction, because the morale of the ingstruc-
tor 1s reflected in his teaching. Morecover, he foels no desire to
develop procedures and materials of instruction which might improve
the training, because he fecels that he will be on the job too short
a time to put any plan into operation,

A good tralning program requires, first and forcmost, an
instructional staff of well-qualified men in adequate numbers.
The individual instructor cannot be blamed for expending only mini-
mum effort when he 1s faced with short-term duty on a post where
he is dally faced with such personal problcms, to name bu one, as
a shortage of housing.

Accordingly, 1t 1s recommended that this entire problem be
considered and examined to an extent beyond the scope of this
present report. Although, as indicated, the problem 1s outslde
the purview of this study, it should be clear that the matter
cuts across and affects all training effectiveness., Since this
is the case, the problem should be faced, and if possible, solved,

6. Obvious Differences Between Training and Operational Situatiors

In the absence of clearly dofined performance criteria, the
findings of the survey cannot do morc¢ than suggest that certain
practices were observed which should be examined further for their
apparent lack of transfer value from the training situation to the
operational one. Moreover, the problem becomes doubly important
if, as 1t sometimes appears likely, the instructional situation
makes the trainee dependent upon certain behavior "cues" which
are unlikely to be present anywhere except in training. Accord-
ingly, 1t was considered advisable to draw attention to those
practices which are clsarly open to question. These procedures
have been included in Table 1 under the heading, "Obvious Differ-
ences Between Tralning and Operational Situations." It should be
noted that while these problems are "obviously" open to question,
research may indicate ultimately that the differences obscrved
have no significance. However, only systematic investigation can
establish whethor or not specific items listed are of importance,
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For example, present marksmanship trailning involves extensive
use of clearly defined targets, and a tralneel!s task 1s to fire
at these readily visible (types E and F) targets. Rarely does the
trainee have to pick out and fire on partlally concealed and poorly
defined targets., Accordingly, subject to verification, it is
hypothesized that firing on readily perceived targets fails to
prepare the soldier adequately for the types of targets which he
is likely to encounter in combat,

Another example of employed learning "crutches" which may
have a negative effect on later behavior was observed in the
emphaslis placed on "match competition" firing positions. For
instance, pistol marksmanship 1s taught with the classical "match"
standing position. Likewise, in Ml rifle instruction, it was
observed that trainees were directed to "mark" their heel and elbow
positions on the ground so that they could return quickly to this
position., These practices do not appear like those which can be
expected under less artificial conditions.

Since research has indicated that maximum transfer can be
expected from close similarity between training and operation, and
that transfer falls off as dissimilarity grows, it 1s recommended
that the entries under this column of the table be systematically
evaluated to increase the similarities which can be found to affect
the transfer value of training.

SECTION III
PROFICIENCY MEASURES

Table 3 1s a summary of the observations and judgments rela-
tive to the evaluation of trailning and the measurement of profici-
ency.

Column 1 of Table 3, entitled, "Weapon or Topic," comprises
a listing of specific weapons or groups of functionally related
weapons. In the case of the lL.2-inch mortar, entries consist of
instruments or procedures which, while not weapons, are skills
and procedures incidental and concurrent to marksmanship perform-
ance with the mortar,

Column 2, "Type of Firing and ammunition Allowances," indi-
cates the kinds of firing situations observed as well as incomplete
data concerning the amounts of ammunition expended or available
for the firing. The reason that more complete information could
not be gathered was that ammunition expenditures appear to vary
considerably from post to post, Moreover, it was seen to vary from
day to day on any given post. For example, at one post, at the
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TABLE 3

SUMMARY OF MEASUREMENTS OF MARKSMANSHIP PROPICIENCY

WEAPON OR TOPIC

TYPE OF FIRING AND
AMMUNITION ALLOWANCE

TRAINING OBJECTIVE

SUBJECTIVE (OBSERVER)
£STIMATION OF TRAINING SUCCESS

ARMY (OPPICIAL)
RECORD OF SUCCES.

M-1 Rifle

Proficiency (KD and transi-
tion) firing
Amsmunition: 219-321 rds/man

Pamilisrization (500 and
1000 inches) firing

Qualification as "expert,"
"sharpshooter,” or "marksman"

Instructional practice

Patir (subject to verification)

FPair {(subject to verification)

Record ranges froms
(a) 60f-marksman or better

ost)
(d) goﬂ-loo{-mrk-mn or t

most posts)
(c) 90%-experts (at one p

None

Browning Automatic Rifle

Familiarisation (500", KD,
and transition)
Amsunition: 36-70 rds/man

Instructional practice

Pair to poor (subject to verifi-
cation)

At one post, sampling (50
cated approximately 60£ qu
marksman or better. This --
project.

Carbine

Pamiliarization (500" and/or
transition) firing
ammunition: 25-30 rds/man

Instructional practice

Pair to poor (subject to verifi-
catjon)

None

Pistol, .45 caliber automatic

Pamiliarization (15 and 25
yds.)
Ammunition: 30 rds/man

Instructional practice

Poor (subjest to verification)

None

Submachine Qun

Pani{liarization (15 and 25
yds.). Ooccasionally a transi-
tion course.

Ammunition: 0-30 rds/man

Instructional practice

Poor (subject to verification)

None

Grenade Launcher

Familiarizetion (transition-
type)
Amounition: 1-3 rds/man

Instructional practice

Poor (subject to verification)

None

Rociket Launcher

Pamiliarization (transition-
type)
Ammunition: 1-3 rda/man

Instructional practice

Poor {subject to verification)

None

Recoilless Rifle

Pamiliariszation (transition-
type)

Ammunition: 20-64 rds/man
(.30 caliber used as sub-
caliber only); 1 rd/man
service ammunition

Instructional practice

Pair for subcaliber; service

caliber unknown

None

Machine Guns
(a) Heavy
(b) Light on tripod
(c) Light on bipod
{d} .50 caliber

[

Record (SO0O"™ for light
and heavy)

2. Pamiliarization (transi-
tion-typs) .30 caliber
machine gun with tripod,
ammunition: y8-162 rds/
man; .50 caliber machine
gun, ammunition: 10-30
rds/man

Instructional practice

Fair to poor (subject to verifi-
cation)

80-85%-marksman or better
men at one post on tripod
guna, L45-50%-marksman or
bipod muunted guns (50 men
No record on .50 caliber ¢

Mortars
(a) 60 mm
(b) 61 mm

crecrserursscssusteasser s

(¢) 4.2 inch

(d) Binoculars and alidades

(e) M-10 Plotting Board

“tsesesresesrese bbb

(f) Gunner's Examination

[

Training shell range,
ammnition: 2 rds/3 men
2. Pleld firing, ammunition:
3-6 rds/man

tetsisreesssssresrrsesaccnnred

Subcaliber firing only
Ammunition: 100 rds/company
of 60 mm (at one post)

teststsaserrurecarsrsesseacand

(Not applicable)

(Not appliocable)

eseussscestessreerrrrs e o s d

(Not applicable)

Instructional practice

R T I I I I S I IO I

Instructional practice

Instructional practice

Instructional practice

D N R N YRR

Instructional practice

Fair to poor (subject to verifi-
cation)

R N I I S I A RSP I S Y

Poor

P O R R R R

Fair to poor

Ceseiereessensersseniiessnnrssena
Generelly poor
R T T T TG

Pair to poor

N I N I

None

I A I R RN N I

None

D N I I I R N A

L N AR

At one post only 20% succe




N anaucans

PR R I R R

At one post only 20f success

of gunner's examination (at one post)
indicates approximately 203 success.

3ame us M-1 Rifle (abovs)

b -

“sesirsenessne

sesesesssenr s

. ARMY (OPPICIAL) RELIABILITY OP OFPICIAL RECOQRD PHASE II
TCBS3 RECORD OF SUCCESS Pactors RECOMMENDATIONS
Affecting Reliability Appraisal
n) Record ranges from: 1. Weapon reliability Lew to moderate 1. Develo
5 . pment of automatic scoring device
e 62!;7-rk..-n o5 betser lasons 2 ::::.:::i‘{ :f ::oror 2. Development of rolinblorEOlt l?nlnt:trntiontgrocodx
. nistration . Research to determine effeot of various weather cor
(b) go‘-loof-llrkllin or better (at g. Weather oonditions 3 tions on scores
(e) ;g;f.po:::) (at one post) + Ammunition reliability . Research to determine whether scores which could be
P it po derived from familiarization firing are indicative
learning
m) None
1r1- At one post, sampli o;SO men) indi- s
cated nppro;ilntolyng qualified as Saee; es/ K1) (mboye) SAES 53 Aove
marksman or better. Thias was special
project.
1ry- None 3ame ap above
1) None Same a3 above
1) None Same as above
} None Same as above
\ None Same as above
None 3ame as above
(ri- b50-85%-marksman or better (sample S0 Sama as M-1 Rifle (above) Same as above
men at one post on tripod mounted
guns, 45-50f-marksman or better on
bipod mounted guns (50 men sample).
No record on .50 calidber gun.
Soig None for firing. Informal evaluation Same as above

Same as above

[ R R N R N N I I R

1. Evaluation of instructional techniques (present)
covering trese instruments.

2. Devalopment of training procedures and alds.

3. Development of proficiency measuras.

R R R R R A RN

1. Development of reliable testing procedures.
2. Determination of effect of varlious weather condition
3. Job knalysis and development of proficlency measures
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time of tho observatlion, a total of seventy rounds of .30 caliber
ammunition was fired by each trainee with the Browning Automatic
Rifle, At stlll another post, as a result of ammunition shortage,
only 1ll4 rounds were fired for the same lesson (seven for practice
and seven for record). Several days later, the same lesson was
visited at the second post and this time 36 rounds per trainee wore
fired (18 for practice and 18 for record).

Still another example of the range of ammunition expenditure
was observed during 57-mm recoilless rifle practice-firing. At
one post all the instruction on the 57-mm recoilless consisted
of a four-hour lesson on mechanical training, but no firing of
elther subcaliber or scrvice ammunition; at a second post, the
instruction included twenty rounds of subcaliber (ten in kneeling
and ton in prone positions), but no service rounds; a third post
provided practice by permitting each trainee to fire two rounds
subcaliber (although twelve rounds per trainee were avallable and
drawn for the lesson) plus one round of service ammunition; finally,
at still another post, 64 rounds subcaliber per studont were fired,
but no service ammunition, In the case of the post which fired
one round of service ammunition per student, word had already been
rcceived that, for the second gquarter of 1952, only one round of
service ammunition per four students would be availlable,

The importance of these data will become clearer as the dig=-
cussion turns to a consideration of the "type of firing" as related
to the next column in the table, namely, "Training Objective.," It
will be clear from Table 3 that, insofar as the observations are
concerned, the training objective is stated as "instructional
practice." Only the Ml rifle is fired for proficiency and the
measurement thereof. Parenthetically, it is noted that at one
installation the 57-mm and 75-mm recoilless rifles were fired with
wubcaliber ammunition for proficiency testing. With this one
exception, 1t appears that all firing with all weapons other than
the M1 rifle is for "familiarization," or instructional practice,
The point to be noted is that, in splte of the considerable range
in ammunition expenditures, it is not possible to determine by
present practices and procedures which installations achieve the
training objective and which fall. The reason for this situation
is that there i1s not a deflnite and measurable criterion of pro-
ficiency. "Familiarization" is too loose a term to serve as a
training objective; nevertheless, an examination of lesson plans
indicates that the purpose of many firing exercises is "to familiar-
ize the student with firing the [weapon]."

Manipulation of amrunition allowances and expenditures has
little or no meaning as long as the effectiveness of any given
expenditure 1s not reliably measured, Untll systematic analysis
i1s made of the task (skill) involved in the accurate and rapid
firing of a glven weapon, the effectivenvss of any given number of
rounds fired in practice cannot be determined., Moreover, until
such effectiveness 1s determined, there is no way to ascertain the
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effect on proficliency of either increases or decreases in ammuni-
tion allowances., The truth of this observation can be seen by
referring back to the earlier sxamples of the post-to-post varia-
tions in ammunition expenditures, Who can say that the post which
fires twenty rounds per tralnee of subcaliber is achieving the
objective of "familiarization" to a lesser degree than the post
which allows seventy rounds per student? Moreover, who can say
that an unlimited practice allowance of ,30 caliber ammunition will
result in accurate and rapid proficiency with 57-mm service ammuni-
tion?

In short, the points which Table 3 and the preceding discussion
make are: (1) no reliable measures of proficlency arc available,
(2) no measurable definition of marksmanship proficiency is provided,
and (3) until reliable proficiency measures are developed and vali-
dated, additions or subtractions to training ammunition allowances
can only be a matter of arbitrary choice whose effect cannot be
determined by present practices, policies, and procedures.

Column 4 in Table 3, "Subjective (Obssrver) Estimation of
Training Success," and the entries therein emphasize the difficulty
of making Jjudgments concerning the effectiveness of the firing
practice as 1t was observed. In the absence of systematically
derived objective proficiency measures, only subjective estimatos
can be made of training success. Accordingly, the considerod
Judgments of thce observers are that the training poorly, or at
best only fairly, achleves the objective stated in the Army Train-
ing Program (No., 7-600-1, dated 21 June 1951). The objective 1s
to train the soldisr ",..to fire proficiently any individual weapon
(M1 rifle, automatic rifle, carbine and pistol, etc.)...and serve
as any member of the crew of a crew-served infantry light weapon...."
Again, after proficlency measures have been developed, thesc judg-
ments will be subject to verification.,

Column 5, "Army (rficial)Record of Success," again illustrates
the fact that good proficiency measures are not available., The
only record which is kept 1s the tralnees! Ml rifle qualification
geores. Aside from this one weapon, only informal records werc
available for examinaticn on the machinc gun and the automatic rifle,
For oxample, the results of a locally conducted investigation at
ono post with a sampling of fifty men on the automatic rifle indi-
cated that only 60 per cent of the men qualified as marksmen or
better. A similar project on the machine guns groduced the follow=-
ing results: (1) with the tripod mounted gun, 0% to £5% of the
men qualified as marksmen or better; (2) with the bipod mounted
gun, only LS% to 50% made marksmen or botter. Unfortunately, the
reliability of these figurcs cannot bc determined since the nature
and oxtent of the research and statistical controls are not known,
Accordingly, evaluation of the research is not possible and infer-
cnces drawn from the findings are not justified.

Although tho M1l rifle has been subjected to conslderable study

and various scores designated for "marksman," "sharpshooter," and
-2l
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"expert," the reliability of the obtained scores is open to quostion.
Column 6 of Table 3 lists & number of the most important factors
which affect the relilability of the official records. These includc
the following: (1) the condition of the weapons and ammunition,

(2) weather conditions, (3) conditions of test administration, suc:
as reliability of the scorers, timing of the firing, motivational
incentives provided, and so forth.

Sub ject to verification, the appralsal of avallable records
leads to the conclusion that their reliability is low to moderate.
For exeample, the following rifle records, obtalned at one of the
posts visited, will serve to indicate the suspect nature of tho
scoring reoliability:

Qualification Company
A B c D
Expert 160 0 102 Ll
Sharpshooter 11 19 55 110
Marksman 0 148 2 Ly
Not qualified 0 Wk 2 0
Total fired 171 171 161 158

These and similar records indicate that the scoring and results
are not meaningful. Various factors involved in thu training (class
size, motivational techniques, lnstructional methods and materials,
ammunition allowances, as well as the conditions of testing) all
operate to produce soldiers who are not equally proficient (and
inter-changeable) with each other.

A previous conclusion bears repetitlion at this point: job
analyses of cach of the weapons should be undertaken and proficiency
measures developed and validated. Ince thls is accomplished, the
effect on proficiency of the various factors present in training
can be systematically and reliably detormined. In other words, with
reliable proficiency measures it will be possible to study ways by
which the training may be made more effective and economical., For
example, the relative effectiveness of training devices, instruc-
tional procedures, r.d ammunition allowances can be studied in terms
of the end-products sachieved.

Some reaelated matters which warrant consideration are:

1. There is evidence that the principles of the tree-type
sight are not adequately mastered by most trainees; hence, per-
formance on weapons equipped with such sights 1s generally poor.

2. The mechanical characteristics of certailn weapons (especi=-
ally the machine guns and mortars) militate against mastery of the
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waapon; hence, in spite of an extensive training program, per=-
formance on these weapons 1s genera.ly poor. (Additional comments
related to this problem will be found in the last section of this
report on human engineering problems.)

3« The difficulty and complexity of certaln weapons and
related equipment appears to be such that, with present materials
and practices of instruction, only selected trainees can be
expected to learn the topica of training. For oexample, 1in view
of the fact that large percentages of trainees are of averago or
lower intellectual ability, instruction in such an abstract device
as the M-10 plotting board is bound to result in considerable
failure,

SECTION IV

OFFICIAL TRAINING POLICIES:
THE EXAMINATION OF AN ARMY TRAINING PROGRAM

For 1llustrative purposes, the Army Training Program referred
to in this discussion is No. 7-600-1, dated 21 June 1951, This
discussion ilnvites attention to certaln basic official policies
which are worthy of consideration in the evaluation of a training
T ‘ogram, Some of the points have already been raised in earlier
sections. A complete and detailed examination of official Army
training policy would run to too great a length, Therefore, some
of the toplcs have simply been quoted here in independent sube
sections, with minimum comment.

l. Tralning Objectives

"The over-all training objective is to produce an aggres-
sive, fighting infantryman with confidence in his weapons
and equipment, and his ability to use them, and... which
will lnsure that he:

[ ] ” [} L) [ ] - ® [ ] * [ ] L] [ ] L ] A J L] [ ] * . * * - L [ L ] * ° . L] °

b. Develops pride in the Army and desires to carry on
its proud traditions.

q. Is able to fire proficiently any individual infantry
weapon (M-l rifle, automatic rifle, carbine and
pistol, etc.) use hand and rifle grenades, and operate
the portable flame thrower, and recognizes the superi-
ority of imerican Infantry Weapons over any other in
the world."
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r. "Can serve as any member of the ocrew of a crew=-served
infantry light weapon (light machine gun, rocket
launcher, recoilless rifle and light mortar) in com-
bat, and is familiar with fire direction and fire
control for infantry mortars and artillery."

These are not realistic objectives, In view of the findings
of thlis research on proficlency measurement, how can the achieve-
ment (or non-achievement) of proficliency be determined? More-
over, in the first statement of the objectives, how 1s confidence
measured? What are the units of measurement? As has already been
noted, considerable weapon inaccuracy and malfunction were observed.
How does this fact affect confidence? It 1s entirely possible that
the emphasis on punitive discipline during training may militate
against the achievement of (b). Filnally, it appears that only a
select few of the Army population can be expected to achleve all
the objectivey stated, (q) and (r) especially, in a sixteen-week
training perlod.

2. Methods of Instruction

"The hours of instruction prescribed herein have been
reduced to the minimum by eliminating nonessential por-
tions of subjects (principles, procedurss, or skills)
not directly related to the opcrational performance of
the individual in combat, Times are considered adequate
to introduce the instruction and conduct an initial
period of practical application. Proficiency comes
through subsequent application provided by integrating
training or prescribed concurrent training."

Agaln, 1f it were clear what criteria were used in making
decisions concerning the elimination of "nonessential' material,
it would be possible to organize a serles of measures of pro-
ficiency. Also, the provision only to introduce the instruction
and conduct a1 initial practical application seems lnconsistent
with he nbjective stated earlier, namely, to produce a soldier
"able to fire proficiently" any infantry weapon.

Furthe rmore, to depend for proficlency on subsequent applica-
tion by integrated training or concurrent training is to ignore
the facts of training. It was observed of concurrent training,
conducted by instructional personnel inadequately qualified to
teach, that integrated and concurrent training are either totally
absent or are unrelated to the subject of marksmanship instruction.
For example, physical training and close-order dr»ill were observed
to be training given concurrent with mortar marksmenship. With
inadequate numbers of instructors qualified to tiach, 1t is tco
easy to let Integrated and concurrert training become haphazard
and inconsictent, Obviously, proficiency, which is supposed to
come through these subsidiary training activities, will also be
haphazard and inconsistent.
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Mcreover, attention is invited to the fact that, under present
practices, th2 hours prescribed by the ATP for instruction is
greatly different from the amount of tine given to each trainee
for learning. For example, 81 hours of instruction on the machine
gun are prescribed by the ATP. 1In practice this 1s taken to mean

1 hours per company. Depenilng on the size of the company, the
number of hours per trainee is only a fraction of the 81 hours
allocated to machine gun instruction.

One post, with classes running to 250 or more men, conducted
a firing exercise 1n one eight-=hour session., The result was that
each trailnee actually spent only fifteen minutes out of that eight
hours in the activity referred to as the primary subject of instruc-
tion. Obviously, the larger the classes bezome, the shorter
becomes the time available per student. Stlll another problem
1gnored by the ATP in 1ts time allocations i1s that movement of men
from one area on a post to another area takes time.,

The ATB defines concurrent training as follows:

"Coneurrent training is defined as training in a subject,
not necessarily related to the subject being taught,
that may be given to part of the class while the remain-
der are being taught the primary subject."

Such a definition 1s dangerous bscause it justifies even
close~order drill as legitimate concurrent training glven to men
who have been brought out to s range to learn to fire proficiently
the mortar. It 1s suggested that the "county-fair" type of train-
ing described in an earlier section of this report would be a
better approach to the problem,

3. Records

"Units and training campanies...will maintain a training
attendance record to insure that each individual attains
the objectives set forth above., Upon completion of basic
training this record may be destroyed, as advancement to
a new phase of training or graduation from the tralning
center is evidence that the individual has successfully
completed the training required in the program,"

It is impossible to avoid the inference that the successful
completion of training and achievement of the training objectives
is primarily a matter of attendance at the place of instruction.
Moreover, it 1s submitted that graduation 1s spurious evidence
on which to base the agsumption that the training kas successful?,
achieved the objectives. However, referring to tbhs previous dis-
cussions on proficiency measures, it is not now possible tc con-
test any claims of success.
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"Upon completior. of training, each individual will be
tested by means of a proficilency test to determine
whether or not he has satisfactorily mastered the
training presented,"

Agaln, reference should be made to the discussion on pro-
ficlency neasures in the preceding section of this report., It 1is
interesting to note that there are three important omlssions in
the above statement. First, proficiency has not been defined;
second, nothing is sald about what records are kept and what use
is to be made of the test scores; and third, nothing is said about
what 1s to be done with the 1ndividual who has not satisfactorily
mastered the training.

The ATP could be further dissected in a similar manner. How-
ever, there 1s no need for additional laboring of the matter. The
point which thls discussion hags attempted to make is that the
training policles, objectives, and practices which are prescribed
by the ATP are subject to questlion, The quotations above and
their accompanying comments were intended to lead to the recommen-
dation that the Army Training Programs should be examined, evalu-
ated, and restated to provide a clear, definite, and measurable
seriss of objectives to guide the units in training soldiers.

SECTION V

HUMAN RNAINCERING PROBLEMS™

Field observations indicate that marksmanship training is
made riore difiicult and less efficient because of the mechanical
design of certain weapons, It appears that, while ordnance and
engl.ieering requirements have been carefully considered in the
rrcduction of most weapons, certain psychological factors have
been almost totally ignored,

Examples of psychologically poor mechanical design are found
in the deflection control knobs of the 60-mm M-2 mortar, the 8l-mm

“*For definitive discussions of this topic, reference should be made
to publications such as: Handbook of Human Engineering Data (2nd
edition), Institute for Applied’Experimental‘F%ychology, Tul'ts
College, Technical Report 3DC 199-1=2; P. M. Fitts. "Engineering
Psychology and Equipment Design," In S, S. Stevens (Ed.) Handbook
of Experimental Psychology. New York: John Wiley & Sons, Inc.,

1951. Pp. 1287-1340.
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M-1 mortar, the l.2-inch M-2 and M-30 mortars, and the tripod-
mounted light and heavy machine guns. In each of these weapons
the deflection control is manipulated by a forward-backward move-
ment, the knob being in the vertical plane parallel to the plane
of the barrel. These movements do not move the barrel in the
expected direction, namely, up and down, On the contrary, the
barrel moves right or left in the horizontal plane. Most indivi-
duals have well-established stereotyped responses and expectancle-
when confronted by control knobs. The responses and expectancies
are the result of many experiences in everyday life, such as
driving cars, bicycles, and so on,where a movement to the right
nalls for a turn of the control wheel to the right; a turn to the
left results in a movement to the left.

The present design of many control knobs not only fails to
utilize established responses which the recruit brings to the
training, but also necessitates extensive training to develop pro-
ficlency in the manipulatlon of controls, It is interesting to
note that even experienced mortarmen were observed to take a half-
turn on a knob to determine the direction of the resulting barrel
movement .

Another training problem 1s introduced by a lack of standardi-
zation of common controls from one to another of functionally re-
lated weapons. For example, in the above-mentioned mortars a
given movement of the deflection control on one of the mortars
results in a barrel deflection in a direction opposite to that
obtained on another mortar. Likewise, on the tripod-mounted
machine guns, a given "push" and "pull" of the deflection control
produces a movement on the light gun which is different from that
on the heavy machine gun,

This lack of standardization of control knobs and wheels has
a three~-fold effect: (1) a loss of time and accuracy of performe
ance as a result of response interferences, (2) an increase in
forgetting of learned responses in conflict with each other, and
(3) a need to Provide special training for each of the weapons
since minimum "transfer" from one weapon to another occurs,

In connectlon with this problem, it was also noted that there
1s no standardization of the adjustment elements of the re~r sights
of a number of weapons. Specifically, one click of windage corrects
the strike of the bullet from the Ml rifle one inch at 100 yards;
on the other hand, one click of adjustment on the automatic rifle
(M191842) moves the strike of the bullet four inches at 100 yards.
Furthermore, tralning effliclency 1s adversely affected by the
design of sight scales on many weapons. For example, the sights
on the automatic rifle (M1918A2), the light machine gun (19194l),
and the heavy machine gun (M1917Al) were difficult to read accu-
rately and rapidly. The scale of the M-4 sight on the 60-mm M-2
mortar also i1llustrates poor design for efficient use because
algebralic additions and subtractions are required while making
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SOME HUMAN ENGINEERING PROBLEMS

WEAPON

PROBLEM

RECOMMENDAT IONS

Machine
Guns

Mortars

M1 Rifle

Recollless
Rifle - §7
mm

84

b,

Coe

-

Co

d,

Qe

b,

e

Non-conformity to popula-
tional stereotypes of re-
quired responses for mani-
pulating the gun in eleva-
tion and deflection.

Non-standardized controls
on the tripod mounted light
and heavy machine guns,

Scale increments on the
disk scale of the heavy
machine gun anil the
clinometer not standard-
ized,

Non-conformity to popula-
tional stereotypes of re-
quired responses for mani-
pulating sight and gun in
elevation and deflection.

Non-standardized elevation
scales on the 60-mm, 81-mm,
and l.2-inch mortars,

Non=standardized controls
among the three infantry
mortars.,

M-4 sight deflection scale
source of manipulation
errors.

More frequently used eleva-
tion knob less accessible
than is the windage knob.

Non-standardlzation of
windage adjustments be=
tween the M1 and the auto-
matic rifles,

Use of triangular peep
sight not standardized
with circular peep sight
used in majority of other
infantry weapons.

1.

2.

3

Determination of
populational res-
ponse stereotypes
involved in the mani-
pulation of control
knobs, dials, and
hand wheels,

Determination of the
most efficient types
of scale markings,
scale increments,
and information dis-
plays to be used on
infantry weapons.

The psychological
characteristics of
sights and controls
should be standard-
ized for groupe of
funccionally related
weapons.

Personnel trained
in psychology and
human engineering
should be included
on weapon develop-
ment and research
boards.,
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adjustment., The result of such scale inadequacies 1s a large
number of scale-related performance errors made by both recruits
in training and experienced personnel in operational situations.,

Another noteworthy example 1s the location of the windage
and elevation adjustmer.t knobs on the rear sight of the M1l rifle.
The more frequently used elevation knob 1s less readily saccessible
(on the left of the sight) than is the windage control knob (which
i1s on the right of the sight). This tends to delay a marksmen
when making adjustments during rapid fire., Accordingly, the
reversal of the positions of the two control knobs on the Ml rifle
should be considered.

It is apparent that these mechanical characteristics cannot
be corrected immediately. Nevertheless, it is strongly recommended
that certain psychological and educational specifications be con-
sidered along with ordnance and engineering requirements in the
development of new weapons. Moreover, experimentation and further
research on extant weapons may add further insight into the prob-
lems of a machine in the hands of a human operator,

Table L presents a summary of human engineering problems.

SECTION VI
RECOMMENDATIONS

The recommendations for needed work have been listed in the
various tables. These recommendations have been grouped together
in this section in order to furnish a summarized listing.

The recommendations have been divided into three sections:
(a) recommendations for training aids devslopment, (b) recommenda-
tions for training procedurss, and (¢) recommendations which will
take advantage of established educational practices and which do
not require experimental research.

Training Alds

l. Devices to give immediate knowledge of results for all
direct fire weapons in dry and wet firing practice

2. Automatic and rellable scoring devices for firing direct
fire weapons

3. Individual size trigger squeeze device which gives kines-
thetic and visual knowledge of results (Ml rifle)
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9.

10.

11.

12,

13.

14.

15.
16,

17,

18.

Working model of M1l rifle rear sight (group size) for
instruction on sight changes

Instruments to measure an individualtls sight plcture
and sighting behavior on direct fire weapons

Device (three dimensional) to teach principles of sight
correction on the Ml rifle

Individual size device to teaech trigger "press'" on the
automatic rifles

Training shell ammunition with contact-exploding smoke
charges for the rifle grenade launcher, 60-mm, and 8l-mm
mortars (needed to give knowledge of results in training-
shell range firing)

Tracking trainer which permits simultaneous deflection
and elevation tracking for use with all direct fire
weapons when used in tracking targets

Three-dimensional device to teach principles of bore
sighting on the rocket launchers and the recoilless
rifles

Device to teach principles of the tree-type sight on
the rocket launchers and the recoilless rifles

Subcaliber device for the recoilless rifles which pro-
vides back=blast and noise

Modified versions of existing sight picture devices for
the rocket launchers and recoilless rifles which show
distance perspective when targets vary in range

Modified Cook Mortar Demonstrator to illustrate (three-
dimensional) relationships of shell trajectory, sight
change, and barrel position

Group size working models of all mortar sights

Device composed of binocular reticle, target, and burst
indicator (group and individual size) for training in
Forward Observation Procedure

Subcaliber shells, capable of reaching realistic ranges,
for use with the L.2-inch mortar firing device

Production and validation of training films on certain
selected phases of marksmanship training for all infantry
weapona with special emphasis placed on participation
type films of technical topics
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Training Procedures: Research and Development Recommendations

l.

2o

3.

5.

6.

Te

9.
10,

11,

12,

13.
14.

15,

Job analysis of merksmanshlip performance on all weapons
in the present survey

Development of reliable proficiency measures for all
phases of marksmanship performance on all weapons

Determination of optimum instructor-trainee ratio for
effective training on the weapons

Determination of optimum length of "blocks" of instruc-
tion and most advantageous distribution of practice for
the various marksmanship subjects

Development of inclement weather schedules and research
to determine the effect of such schedules on qualifica-
tion scores on all weapons

Research on the effect of emphasis on body firing posi-~
tions on proficiency in the operational situation

Determination of effect of using clearly defined targets
in known distance and 1000-inch firing on attitudes and
performance in firing at poorly defined (operational)
type of targets

Research to determine whether the carbine can be taught
before the Ml rifle as a less complicated weapon and
whether a resultant increase in learning and proficiency
on the Ml rifle can be achleved

Determine the effect of small bore firing on .45 caliber
pistol learning and performance

Determination of effect of delayed target critique on
machine gun firing performance

Determination of whether use of lanascape targets
(paper) facilitates mastery of "search and traverse"
task on the machine gun

Determination of effective methods of teaching skills
which must be executed in a given order, such as the
fire commands in mortar firing

Redesign and simplification of the M-10 Plotting Board

Development of a simplified and effective procedure to
teach the use of the M-10 Plotting Board

Research oil personnel selection for mortar instructlon
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16, Development of a course of instruction to teach range
estimation effectively and research to determine its
most effective integration in present instruction

17. Experimental determination of the effect on .30 caliber
marksmanship of .22 caliber firing interspersed in Ml
rifle instruction

18. Experimental determination of the relative advantage of
the "coach and pupil" method of training over other
procedures which permit varying amounts of active prace
tice and communication between trainees

19, Research to determine the effect of reduction of time
devoted to preliminary rifle instruction compared with
the present time allocation

Training Procedures: Implementation of Learning Principles Not
Requirlng Research

1. Examine present program of instruction and training
procedures for the inclusion of pesitive motivational
incentives

2. Examine present program of instruction and training
procedures to dsestermine the relevancy of concurrent
training topics

3. Reschedule phases of machine gun instruction to elimi-
nate any overlapping of (conflicting) instruction
between the tripod mounted light and heavy machine
guns in order to minimize interferences which may ine
duce conflicting responses in manipulating the two
guns

L. Develop mortar firing ranges which permit adequate
knowledge of results for each of several simultaneously
fired weapons

5. Re=evaluate the need for personnel selection for mortar
instruction

6. Re-evaluate present training manuals to determine whether
they are too technical (and too all-inclusive) for the
average recrult, and if so, develop new and simplified
manuals

7. Examine present training program to eliminate unneces-
sary insiruction and provide "free" hours for make-up
instructicn

8. Re-examination and evaluation of supervision and inspec=
tion procedures
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1.

2e

3.

9.

10,

11.

12,

13.

14.
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